


THE 

AGRICULTURAL 
INSTITUTE, 
ALLAHABAD, 
U.P., INDIA 


JANUARY 

1935 


RURAL LEADERSHIP IMBUED WITH THE SPIRIT OE S3RYI0E 
IS FUNDAMENTAL TO WIDESPREAD PROGRESS IN 
RURAL RECONSTRUCTION.” 






HI MISSION PRESS IS AT YOUR SERYIOE FOR 


LETTERPRESS PRINTING 


lithographic: printing 


EMBOSSING, PIE-STAMPING* 


COPPERPLATE PRINTING 


BOOKBINPING, Eta , 11 Etc. 


AND SPECIALIZES IN 


Vernacular Printing in the following Languages 


HINDI AND SANSKRIT 


PERSIAN- URDU 1 AND ROMAN-URDTJ 


Address 


THE MISSION PRESS 


ELY HOUSE 


21, Clive Road , ALLAHABAD 


Pilose mention Tna Allahabad Earmbb 





Carnation 


Contented” Cow 


YOU have, perhaps, heard of “ Milk from Con- 
1 tented Cows?” 

Well ! This is the home of “Contented” cows. 

There are hundreds of Carnation “Contented” 
cows, big, beautiful, heavy-producing animals 
whose sons carry this tendency to other herds. 

Carnation Farms were founded twenty years 
ago by the Carnation Milk Company for the pur- 
pose of breeding, young bulls that would transmit 
production. 

The sons of the cow pictured here have gone 
to three different parts of the world and have 
made good in each place. 

You, too, can just as well use one of these 
Carnation bulls on your herd. We handle all the 
details of shipping and give you a price delivered 
at your nearest port. 

Address — 

SEND NOW CARNATION MILK FARMS 

for 460, STUART BUILDING 

FULL DETAILS SEATTLE, WASHINGTON, U.S.A. 


Please mention The Allahaead Farmer 
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Histoiy of 
Carnation r Milk 
. ! Farms 


READ ABOUT 


lamation Milk Farms Ne 


WORLD’S HIGHEST « 


This Valuable Book Free 


XX v . W 

$$ You "will be surprised to learn how simple and easy it is to intro” xx 
duce the blood of the world’s greatest producing cows into your herd, xX 
$$ You will be interested to know how this herd has been built, $88 
©8 a herd which has produced 28 cows each milking over 30,000 pounds $8S 

$8 milk in a year, and 150 cows producing over 1,000 pounds of butter 88 

©8 iu a year. $8£ 

££ You will be amazed to learn that hulls from ibis herd are now in 88 
g8 service in all parts of the world- in Africa, Europe, Australia, Japan, 88 

88 China, India, South America, etc. 88 

XX And you will be pleased to learn what these bulls have aceom- ^ 
XX plished. (The highest producing cows in South America, Mexico, ^8 
xx China, etc., were sired by a Carnation hull.) 

XX You need this hook. It will open for you new roads to prosperous ^ 
xx dairy-farming. ££ 

^ Address — $8$ 

&> B _ ... . CARNATION MILK FARMS $88 

~ Send for « to-day, |£||||g|fe S4 0. STUART BUILDING * 

88 it’s tree SEATTLE, WASHINGTON, U.S.A. 88 


Please mention The Albahabad Farmer 
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SEGIS PIETERTJE PROSPECT Q 

Introduce the Blood of the World’s Greatest ^ 

Milk Producer into your Herd $ 

Calving at the age of 6 years, 8 months and five days Segis Pietertje 0 
Prospect went on test and produced 37,381*4 pounds of milk in a year. _ .Q 

Freshening at the age of 9 years, 3 months and 25 days she was again Q 
tested under official supervision, making 35,550*4 pounds. ^ /\ 

No cow of any breed or age has ever equalled her record for either one or V 
two years’ production. V 

Her son sired the cow, Carnation Prospect Veeman, whose record of 36,859*4 y? 
pounds of milk in a year, completed in 1932 , exceeds that of any living cow. O 
Segis Pietertje Prospect’s brother, Segis Walker Matador, sired daughters O 
with the highest average production (over 26,000 pounds of milk and Q 
1,117 pounds of butter each) attained by the daughters of any bull. > f\ 

His son, Matador Segis Ormsby, is the greatest living sire of producing ^ 
daughters. , 

When you buy a bull at Carnation Milk Farms you buy a bull of this 
family. Hi 3 offspring in your herd carry 50 per cent of this blood. ^ 

One of these bulls can be delivered at your nearest port at a very reason- 
able price and guaranteed healthy and a breeder. 

Address — 


SEND AT ONCE CARNATION MILK FARMS 

for 240, STUART BUILDING 

FULL DETAILS SEATTLE, WASHINGTON, U.S.A. 
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HEILO BRACELET ORMSBY MATADOR 

The Most Beautiful Cow in America 


O The retired Secretary of the Holland Herd Book, Mr. 'Van den ^ 

O Bosch, after a painstaking study of dairy cows in all parts of America V 
O said:— ^ 

^ “Heilo Bracelet Ormsby Matador, a Holstein Friesian Cow owned q 

p. by The Carnation Milk Farms near Seattle, is the most beautiful cow in s\ 

^ America.” g 

This is interesting in view of the fact that this cow has produced {} 
Sy over 25,000 pounds of milk containing over 1,000 pounds of butter in a {) 
zx year as a three-year- old. Q 

A Her brother, Matador Segis Ormsby, has the highest average pro- O 
A duction for his entire list of daughters of any living bull. TIis 15 O 
A daughters, tested under official supervision, average 1,050 pounds of O 

q, butter and 25,000 pounds of milk each per year as three-year-olds. Q 

His sire, Segis Walker Matador, has the highest average production Q 
O for his daughters of any bull, living or dead, over 20,000 pounds of milk O 
O and 1,117 pounds of butter each per year. O 

O Introduce the blood of this great producing family into your herd 
O by using a Carnation bull ou your native cows. ^ 

9 We can guarantee safe delivery on one of these bulls at your nearest Q 


Ad dr ess — V. 

CARNATION MILK FARMS q 
140, STUART BUILDING Q 

SEATTLE, WASHINGTON, U.S.A. O 


0 Send To-day 
9 for 
A Full Details 
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COLORIMETRIC g 
DETERMINATION K 


PH (HYDROGEN H 
ION || 

CONCENTRATION) ^ 
SEE p 

hellige ^ 

INSTRUMENTS S 


AND 


LA MOTTE 
COMPERATORS 


LE1TZ OPTICAL 


LEITZ 


ELECTRIC 


INCUBATORS 
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SPECIALLY 

SOIL SCIENCE, FIELD 
CROPS, ENTOMOLOGY CHARTS, 

MUFFLE FURNACES, WEATHER 
INSTRUMENTS, ANALYTICAL BALANCES, 
DAIRY AND ANIMAL HUSBANDRY 


For Prices and Catalogue please write to— 

THE IMPORT ASSOCIATION, ALLAHABAD 
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g Bertryl Seeds for Reliability 

3 One-anna Packets 

0 To meet the convenience of those garden-lovers whom circumstances 
y) deprive of all but the most limited garden space, the greater number of 
S? these packets axe not at all suitable for other than very small gardens. 

We offer about 45 varieties, including — 

X Antirrhinum, Tall; Aster, Double and Single? Balsam; Calendula; 
{y Oalliopsis, Tall and Dwarf; Candytuft, White and Coloured; Chrysan- 
themum, Annual; Clarkia; Cornflower; Cosmos, Single; Dianthus; Esch- 
scholtzia; Graillardia; Gypsophila, White; Larkspur Stock, Ehvd.; Linum; 
Mignonette; Nasturtium, Tall and Dwarf; Pansy; Petunia; Poppy; Por- 
tulaca, Salpiglossis; Salvia Coccinea; Sunflower, Miniature; Verbena. 
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Two-anna Packets 

Flowers.— 25 packets for Rs. 3; 45 for Rs. 5. 

All the above, besides Alyssum; Arctotis; Aster Varieties; Braehy- 
come; Oalliopsis Varieties; Double Daisy; Forget-me-not; Foxglove; 
Globe Amaranth; Lobelia; Nasturtium Varieties; Nicotiana; Sweet Pea, 
Late Spencer Varieties. 

Vegetables . — Prices net. 

Varieties of Beet; Cabbage; Capsicum; Carrot; Celery; Cress; 
Garden Herbs; Kohl Rabi; Leek; Lettuce; Onion; Radish; Spinach; 
Tomato, Large, Red; Turnip, etc. 


() Three-anna Packets 

0 Flowers . — Coleus; Dimorphotheca; Heliotrope; Leptosyne; Nemesia; 

O Phlox; Portulaca; Pyrethrum ltoseum; Salvia Splendens; Schizanthus; 
O Stock; Sweet Pea, Late Spencer, Mixed; Viola Oornuta; Zinnia, Dwarf, 
o Double, etc. 

^ Vegetables — Cucumber; E; 


' Plant; Melon; Peas; Marrow, etc. 


O More Highly- priced Packets 

A choice selection of exhibition flower seeds, including Aquilegia, 
Asters, Carnations, Cineraria, Double Cosmos, Dahlia, Geranium, Geum, 
Double Nasturtium, Pansy, Petunia, Sweet Peas, and Zinnias, from 
4 annas to Re. 1 per packet. 


Write for Free Annual Garden Guide and Price List 


VT (Late Penny Seed Store) 

XL UHL DO CRONSTADT HOUSE 


>00030 300 0_000=0 OO 3=0000. 
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Mussoorie 




DON’T KILL YOUR 
BULLOCKS/ 


Twice the load at half the cost 
BE CARRIED AT A 
FASTER PACE & WITH 

urn \\ much more ease 


Please mention The Allahabad Fahmeh 
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Obtainable from — 

PRESS, Allahabad. 


THE HI.frGi AND STATUS OF THE LANDLOhDS AN 9 
TENANTS IN ME UNITED PROVINCES (with MAP) 

J3v 8. iN . A. JAB 1 ill, B.A , B.ui-.vr-Lvw, M R A.S. 

(Late Publicity Officer t> the Governm nt 01 tin U.P.) 

Price Rs. 7-8 (Postage Extra.) 


BOOKS ON GARDENING. 

An opportunity for Amateurs to improve their knowledge of Plants. 
.Flowers and Vegetables. 

By W. WALLACE JOHNSTONE, FR.H.S. (London) 

1. Tli© Amateurs’ Vegetable ami Flower Gardening 

in India. 

Printed in clear type. Uounl in card covers, with cloth back. Pries 
Ks. 4*8. Bound full cloth, Rs. 5-8 (including postage). 

2. Gardening Calendars tor F>lains and Hills. 

Price Re. 1-4 (including postage). 


TRAMPS IN THE INDIAN JUNGIE. 

By FRANK RYAN. 

An up-to-date book well illustrated, on big game hunting specially Tiger, 
Panther and Bear. 

Price Rs. 4 (Postage Extra) 


SHIKAR NOTES for NOVICES 


13rd Edit on i 

by The Hon. JAMES W. BEST, O.B.E. 

Late India Forest Service. Author of “ Tig?r Bays.” 

Price Rs. & (Postage extia.) 

sportsman should be without a copy. Full of Jangle lore, the author’s 
own experience i. Fall of hints and tips for the Hunter aui sportsman with a 
chapter on fishing, also useful diagrams and sketches 


DERN COIjXjOQIJIA.3j HINDUSTANI^ 


10th Edition, 


By J. R ABDUL HAKIM. 

handbook consists of a collection of about 4,00) of bhe niost useful phraser 
arranged under various subject headings, to meet ue a ' la ']J ..^5^ p r^vo! 1 era 
N.-C. O’s and men, specially Regimental Scout, Me iical Orncers. i rave , 
Tradesmen and iu fact all who wish to acquire a U39f £* t?.® °L eva 

language. It is bound, and well printed in English and Romance I d ararte a 
with Vocabulary of upwards 3,600 words and a summary of Hindustani 
Grammar. 

The book is of equally practical servile to ladies, as it contains a large number 
of words and phrases used iu every-day household lire- 
Price Rs. 3-8 (Postage extra.) 
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ONLY CREAM SEPARATOR 


With 
raised, so 
reasonable i 


C0USt T ti0n ’ uo objection can be £ 
sepal ator can be recommended as good and vS 

(Professor) Peter Berne, Switzerland £ 

'TANDABD BY THESE IMPROVEMENTS — £ 

P I- Cleanest skimming efficiency with ^ 
varied thickness of cream. 0 

2. All parts touched by milk and cream 0 
are made of special bronze and O 
brass metals; no tin and steel parts A 
to rust. V 

3- All the exposed parts are highly O 
nickel-plated. . O 

4. Banning of all parts in oil bath. O 
ggg| 5. Easy, smooth, and noiseless working, O 
6 - No wire spring in the neck hearing. ^ 
7. Easy and simple to clean. O 

8. Bell speed indicator. ^ 

9- Bevolving bracket for milk basin. O 

%, 10 ' 0il le y e l to check shortage of oil in X 

gjjy,| the bousing g 

5 |i;|il 1L C1 . ar ification of milk without separat- O 
mg cream from it. O 

i+t h n Si t ni ° s ?P arator its sweetness for O 

leticaily does. It improves the quality of butter O 

Of separators and other dairy appliances oa g 

Sole Distributors: O 

«?. N. MEHRA & CO. O 

DAIRYMEN’S PROVIDERS A 

DINAPORE CANTONMENT O 

OOOOOiOOOOOOOOCO OOOOOO 

nontion Tue Aiaauamd Farmek 


Oream sc 
- period long< 
Further 
-P plication 
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NOT 


For Rajas & Rich Men Only 



FAIRBANKS' MORSE ENGINES 

AND 

PUMPS 

are products devised and built especially for the Farmer, 
and our prices make it possible for the small Farmer to 
possess modern Machinery, thereby increasing his profits. 
We specialize in service by carrying in stock complete 
supplies of spare parts. 

In addition to all types of Pumping Machinery, we also 
carry stocks of— 

ICS MACHINES 

EVINRUDE MARINE ENGINES 

DISINTEGRATORS 

BONE MILLS, Etc. 


Agents - 


M. S. VERNAL & Co. 
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<> BHARAT INSURANCE BUILDING CENTRAL AVENUE (SOUTH) O 

3 P. 0. Box 2320 CALCUTTA 

3 Telegrams: PORCUPINE 3 
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A BIMONTHLY JOURNAL OF ACRI 
AND RURAL LIFE 
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Subscription Bates. 
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PLOUGHING DEMONSTRATION 


SERAI AQ.IL 


District Allahabad 


Tlie Wali-Wah plough continues to win favour and users 
—‘‘better than medals and prizes j it is Being bought in inereaS' 
ing numbers for actual use;” 
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See the advertising section of the current number for 
articulars regarding cost. 
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The Bore-hole Latrine 


U m Wg 


THE LATRINE BORER AND SEATS 


* “The bore-liole latrine combines utility, and sanitation 

* and protects the health. If properly made, dangerous flies do 

* not go into it. There is no bad smell from it. It hastens 

* decomposition, deodorization, and germ destruction. It is 

* inexpensive, and within the reach of the poor family. A good 

* bore-hole latrine can be built for a family or a school at a cost 

* as low as one rupee if the family or school children and 

* teachers will perform the labour themselves, as they very 


% well can.” For complete description see the article on. the 
| Bore-hole Latrine published in The Allahabad Farmer , 

| Vol. VII, No. 2, March, 1933, pages 92-96. 

* 

* 
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B&itonal 

{C I have now for some years had a close acquaintance with 
Sir Malcolm the work of the Agricultural Institute, the Holland 
AUahabad the University College, and the Ewing Christian 

Agricultural College at Allahabad. It was a great step forward 
institute . when these three institutions wgre brought under a 

single governing board, and there are many evidences of advantage 
thus obtained in enabling them to use their resources and equip- 
ment to the best advantage. The work they are now doing is of 
the greatest value to the province, and this has been fully recog- 
nized both by the local Government and by the University, which 
is of course an independent body on which the non-official Indian 
element greatly predominates. Ample proof of the appreciation of 
the University was afforded by the recent negotiations for the 
admission of the students of the Agricultural Institute to the 
B. So. course, when the desire of the University to take advantage 
of the teaching system given at the Institute overcame the obstacles 
presented by the University Act. It appears to me that institu- 
tions of this nature will have an increasing value in the conditions 
arising under the new Constitution, for in proportion as the official 
European element declines in strength in this country with the 
growth of responsible government, the greater will be the need 
to maintain the contact with Western culture and influences 
which institutions of this nature afford. The three combined 
institutions are now asking for a grant of Es. 1,75,000 non-recurr- 
ing and Es. 71,000 recurring in connection with the scheme put 
forward as the result of the Lindsay Commission on Higher 
Christian Education. I sincerely hope that that appeal may re- 
ceive a warm support.” M. W. Hailey , Governor United Provinces. 

The above statement made recently by His Excellency the 
Governor of these provinces speaks for itself of the high regard 
Sir Malcolm Hailey has for the good work the three units of the 
Allahabad Christian College are doing for the furtherance of the 
cause of education in these provinces. After having seen the Agri- 
cultural Institute for the first time after its union with the other 
units — the Ewing Christian College and the Holland Hall Univer- 
sity College— Sir Malcolm, like all of us, must have noticed how 
greatly strengthened the Institute is and how much better it is 
doing its work for the development of Agriculture in this country. 
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1 he problem of the marketing of farm products is one of the most 
rhe Marketing difficult problems with which a farmer has to deal. 
P« *ucu lt “ ral In Spite 0f the fact that tlle world can produce more 
per acre or more per man than what it could even 
? ev ^d.ecades ago, there are still millions in India who now go on 
insu cient food. In spite of the fact that we have learned to grow 

wo blades of grass where one grew before, there are millions and 
millions ftf rmnnlo in . ...... 




- — ujhu gxuvv uuiure, uiei 

millions of people in this country, who do not know what it is to 
have their hunger satisfied. There is therefore 


> therefore no doubt that our 


d “ ,rib “<* on is .! aulfc y-. Marketing^ still far’from being 


,-n rm • r uu J. i-utu-iieimg is sun lar irom oemg 

lentmc. The intermediate distributing process is wasteful and 
expensive. And a poor Indian cultivator, steeped in ignoraneje 
loses in a day through faulty or indifferent marketing all the pi c0 - 
, which were gained by thrifty and efficient management o* m 
a lengthy period of the growing season of the crop. The mark* ;et- 
mg of perishables m particular offers great opportunities for cos? fly 
errors, ihe whole bulk of many agricultural products is harvester 4 
during one short period in the year. This causes very great f 
seasonal fluctuation in the prices of most farm produce. Thus 
prices often drop by 50 per cent or more in less than a week. 

We believe that the problem of marketing therefore requires 
careful study and investigation if the lot of the Indian farmer is 
to be improved. Of course a farmer himself can do a great deal 
lor the improvement of the marketing methods by sorting and 
grading his produce more carefully than he is doing at present 
and the grades of certain farm products, like cotton and fruits of 
various kinds, would have to be defined. We believe also that 
there is much room for improvement in the transport of farm pro- 
ductsL The creation of facilities for handling perishables, the use 
of refrigerator cars, the speeding up of carriages in transit, all 
tnese will help considerably towards the improvement of the 
marketing of farm produce. We further believe that co-operation 
amongst farmers in the marketing of perishable goods would go a 
long way to the solution of the problem. Associations of farmers 
or growers, such as the California Fruit Growers in America, and 
the southern California Fruit Exchange have done much to reduce 
the cost of marketing from 10 per cent to 3 per cent of the selling 
value. & 




Co-oporatave marketing provides for the carrying of the crop 
throughout the year through proper storage faeilites. Co-operation 
also provides the neeesssary. capital for carrying the crop. In co- 
operation therefore lies the salvation of the farmer. Jiut co-opera- 
tion need not be confined to sales. Through co-operative agencies 
the faimer may become a wholesaler in buying as well as in sel- 
ang. in this way some of the more expensive farm machines, for 
example, may he made available to the farmer. 
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We have also learnt with much gratification that the Govern- 
ment is on its way to starting a marketing bureau staffed with 
highly qualified marketing officers. This bureau, we hope, by 
careful investigations, will gradually lay before the farmers of 
this country a scientific method of marketing, and a basis for a 
scientific correction of the real defects and abuses which now exist 
in the system of marketing of farm products. 

* ' * % * 

His Excellency Sir Malcolm Hailey visited the College 
sir Malcolm buildings and farm of the Allahabad Agricultural 
HaJ,ey Institute on the 14th November, 1934. This is the 

second time during his regime that His Excellency has paid an 
official visit to this Institute. Sir Malcolm was very much in- 
pressed ’with the development of the College since he first visited 
it in 1928. As he went through the class rooms and the farm 
his very keen interest in everything that was shown to him was 
very evident. As he stood on a heap of manure with Dr. Hig- 
ginbottom, the Principal of the Agricultural Institute, one could 
see that His Excellency has the interest of the Indian villager 
at heart. As he bent down from his towering height to examine 
the compost heap, one could not help a feeling that here was a 
Governor who would not hesitate to stoop down in the service of 
the down-trodden and the suffering masses of India. 

* % * & 

It is a common practice amongst the farmers of this province 
Nitrification in to plough the land several times before the sowing of 
Tropical soils. ra fa cr0 ps. No theory bas been given which ade- 
quately explains this practice which has been followed from time 
immemorial. 

Eecently S. P. Tandon and N. E. Dhar of the Allahabad 
University have published the results of their investigations in 
the September (1934) issue of tlie Journal of Soil Science, Accord- 
ing to the writers of that article, the bacteria which are responsible 
for the formation of Nitrogen, the nitrite formers, thrive best at a 
temperature of 95° F. Now since the soil temperature in tropical 
countries in summer markedly exceeds the optimum temperature, 
— Leather, working at Pusa, stated that the maximum temperature 
at Pusa may rise to 158°F at the soil surface and 140°E at a depth 
of one or two inches, — therefore nitrification in tropical soil cannot 
be mainly due to bacteria. 

( Continued on page BJ 
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VISIT 0F THE OOVEHNOi? TO THE AGRICULTURAL INSTITUTE 

by Ram Nama Prasad, B.A., LL.B. 

President of the Higginbottom Association 

I would certainly have missed a great deal if I had not avail- 
ed myself of the courtesy of Dr. Higginbottom when he invited me 
to be present for the Governor’s visit on the 14th of November, 
1934. 

While within the Institute compound no special prepartion in 
anticipation of the Governor’s visit could be seen (except perhaps 
that all of the departments were at work at the same time for 
demonstration purposes), quite a difference was noticeable outside 
of the compound. The District Board had taken good care to 
make the road from the Jumna bridge to the Institute worthy of 
the tyres of the Governor’s car. The policemen posted at various 
places seemed quite active. The presence of the Commissioner of 
the Allahabad division at the Institute at about 7-30 a.m, was it- 
self an announcement that the head of the Provincial Government 
was soon expected. 

Dr. Rice, the Principal of Ewing Christian College, after look- 
ing at his watch, had hardly finished his sentence that { it is about 
time for the Governor to arrive’ when the white car with the pilot 
car in front of it became visible. 

Dr. Higginbottom introduced several persons including my- 
self to the Governor but, from this time on, the rest of the visit 
seemed to be that of Sir Malcolm Hailey rather than of the 
Governor of the United Provinces. 

The first department that attracted the attention of the 
esteemed visitor was the dairy. Students working there, wearing 
neat and tidy white shorts and Gandhi caps, gave a demonstration 
of how dairy products are cleanly prepared and kept. They receiv- 
ed adequate appreciation, not in the hope of a written certificate nor 
even by a pat on the back, but Sir Malcolm immediately placed an 
order for some Institute c dahi’ for his breakfast that morning at 
Government House. It was supplied at once. As a result of this 
visit, the Governor has placed an order for c dahi’ from the Institute 
daily as along as he stays in Allahabad and also for his residence 
in Lucknow. 

The animals, the fodder, the orchards, and the workshop so 
greatly interested the Governor that Dr. Higginbottom had very 
politely to rush him through and once humorously invited him to 
“talk as we walk.” 
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. the end of the tour at Dr. Higginbottom’s bungalow, it was 8 

quite noticeable that the Governor had been amidst the “Glorious 
Gwalas and Malis ’ in their outdoor operations for when the r 

students insisted on a group photograph with the distinguished tr 

visitor and Lady Hailey, Lady Hailey smoothed the hair of Sir 
Malcolm with her hand to improve his appearance for the photo- f 

graph. Lady Hailey, who had been with Mrs. Higginbottom to the 
Leper Asylum and who had described the morning’s visit as most 
interesting, agreed with Mrs. Higginbottom that the river bank 
where the Institute is situated is much better suited for the loca- 
tion of a Government House than the site of the present one in 
Allahabad. J § 

When the visit was over, Dr. Eiee asked me whether, in going ■ f 

with the Governor over the farm, I had had my morning exercise. 

I had to admit that I had had quite enough of it. Bo much so that | 

if I were offered the Governorship I would have to decline it on 
the grounds that, apart from being a politician, it evidently re- 8 

quires an expert knowledge of agriculture and the ability to do a § 

lot of walking at one stretch on visits such as this one to the 
Agricultural Institute. | 


( Continued from page 3. ) * ] 

1 I 

How, the amount of nitrate in the soil has been found to reach i I 

its maximum in summer, and as most of the bacteria are likely ; ' 

to be killed by the high temperature prevailing in the soil, it is 
concluded that light and air play an important role in nitrification j 

in soil. That is photo-oxidation and not bacterial activity explains l 

• the rise and fall in the Nitrogen content of the soil which in 
. India is at its maximum during the months of April, May and i 

June and minimum in the winter months, that is December and ^ 

January. Hence the practice of ploughing several times during '?> 

k r the summer increases the surface area of the soil exposed to 
sunlight and also increases aeration or the supply of oxygen to 
the soil and .consequently increases the nitrate content of the I 

soil. .. _ . , 

Ploughing deep in the early summer and leaving it cloddy 
is therefore a practice to be recommended, as this also exposes a 
larger area of the soil to air and light. 


Sprouting of potatoes can be speeded up by a month or more 
if the whole or cut dormant potato tubers are treated with carbon 
dioxide. 
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A STUDY OF BULLOCK 

>rtance of bullock labour in Indian agriculture has 
k labour is one of the factors which enter into the 
ie_ cost of bullock labour when costs of producing 

w iaj. vww *i s To 

Whether that cos t is low, high, or proper is a second- 
„ ’ — i — s. In modern 
in view we are giving here the 
: — as follows : — 


here, Bu 
estimatin' 

the way ot finding out actual costs of maintaining bullocks 
importance. z::;l 1 I ^ ^ ■ 

study and thorough investigation into a business, 
impunity. Having the above facts ' 

Farm bullocks for the last five years— 1929 to 1934 


Table 


Items of Cost. 

Juno 1929 to May 1930 June 19.30 to May 1931 

Juno 1931 

Roughages: 

Mds. srs. 

Rs. 

a. 

p. Mds. 

srs. 

Rs. 

a. 

P- 

Mds 

era. 

1 Silage 

972 0 

362 

8 

0 2,760 

0 

910 

2 

9 

3,048 

0 

Green grasses „ . 

1,473 0 

205 

11 

3 2,072 

0 

177 

12 

9 

3,323 

0 

Fodders 

257 33 

155 

5 

9 379 

12 

109 

4 

3 

70 12 

Dry grass 




120 

0 

26 

12 

0 

57 

10 

Wheat straw 

20 0 

13 

5 

3 







Total Roughages . 

2,723 4 

736 

i4 

3 5,3o 1 

12| 

1,223 

15 

9 

6507 

22 

2 Concentrates: 











Grain ration 

381 23 

1,414 

13 

9 675 

34 

1,829 

2 

3 

7 n 

30 

Oil Cakes 

154 3 

485 

15 

3 217 

32 

618 

0 

0 

274 

0 

Salt 

18 9 

55 

6 

9 20 

20 

60 

9 

0 

34 

39 

Total Concentrates 

553 35 

1,956 

3 

9 944 

6 

2,507 

11 

3 

1,100 

29 

1} Labour . . 


580 

13 

0 


615 

9 

3 



Water 


120 

0 

o 


140 

1 

9 



Medical 


11 

1 

6 


76 

14 

0 



, Shoeiug 


75 

0 

0 


92 

0 

0 



i Miscellaneous 


50 

13 

3 


fc2 

5 

9-' 
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Average per year. 


June 1933 to May 1934 

Md-srs. 

6,849 0 

1,400 0 

Rs. a. p. 

2,533 0 0 

120 0 0 

36 0 

20 7 9 

8285 0 

2673 7 9 

872 20 

182 20 

27 1 

2,552 10 6 

354 6 6 

73 8 3 

1,082 1 

2,780 9 3 


713 5 3 

108 11 6 

1 15 0 

146 12 0 

109 13 0 
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June 19*29 to May 1930 


June 1930 to May 1931 


June 1931 


5 No. of oxen fed 
No. of Workable 
No. of Worked 


Mds. sra. 


Mds. srs. 


Per day 
30 
23 

13.15 


In the year 
10,950 
8,395 


Per day 
34 
25 
15.1 


In the year 


12,410 


9,125 


Per day 


6 Per bullock fed 
Per bullock workable 
Per bullock worked . 


Oost per day. 
Re. a. p. 

0 5*74 0 
0 7*48 0 
0 13 10 0 


Cost per day. 
Rs. a. p. 

0 6*5 0 

0 8*83 0 

0 14*623 0 


NOTE.— In the above lateral column 3, labour includes the proportionate share of 
annual inventories of bullocks; interest is calculated at 8 percent on the annual 
This 8 percent includes 2 per cent depreciation, 2 per cent maintenance and 



Bullock income for 
the year. 

Bullock income for 
the year. 

Bullock 
. the 


Rs. a. p. 

Rs. a. p. 


: .7 By labour 

3,591 : 2 0 

4,094 0 :0 


By manure 

120 0 0 

150 0 0 


By appreciation 

i . ^ ;■ 

21 9 6 


• < .... ' 

■ Total 

3,719 2 0 

4,265 9 6 



4- P0WER THE farm 
I. — ( continued ) 


Es. a. p. Md. srs. Rs. a. p. 
139 8 0 


97 9 6 
160 0 0 


108 () 0 
160 0 0 


1,825 14 3 
5,665 15 3 I 


1,356 6 0 
1 7,022 0 6 


June 1933 to May 1934 Average per year. 

Md. srs. 

Es. a. p. Md. srs. 

Es. a. p. 


155 0 0 

80 4 9.6 


121 7 0 

111 1 5.0 


160 0 0 

160 0 0 


1,516 15 9 

1,447 10 7.4 


6,971 0 9 1 .. I 

5,724 9 4-4 


la the year Per day j In the year Per day l u the year P, 


year Per day In the y 


Cost per day . 

Cost per day. 

Cost per day. 

Cost 

per day. 

Rs. a. 

P- 

Es. a. p. 

Es. a. p. 

Es. 

a. p. 

0 7.3 

0 

0 8.55 0 

0 6-48 0 

0 

6.9 0 

0 8.28 

0 

0 9.33 0 

0 8-04 0 

0 

8-4 0 

0 13.74 

0 

0 13.80 0 

0 1125 0 

0 

13-2 n 


income for 
the year. 

_j. a. p. 


Bullock income 
for the year. 


Bullock income 
for the year. 


Bullock income for 
the year. 


4,928 12 0 
! 50 0 0 


Us. a p. 
5,929 8 0 
180 0 0 
168 0 0 


Es. a. p. 
7,247 2 0 
240 0 0 


Es. a. p. 
5,159 11 2.4 

168 0 0 
37 14 8.4 


supervisors’ pay; depreciation represents the actual figures of difference 

~ t y bullocls: of bar ° “ - 8 p— 
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The above figures as treated in Table 2 will give the reader 
an idea of the relaton of each factor of cost to the total cost. 


Item of cost. 

1929-30 

1930-31 

1931-32 

1932-34 

1933-34 

Average 
per year. 


Per cent. 

Per cent. 

Per cent 

Per cent 

Per cent. 

Per cent. 

Roughages 

18 78 

24-31 

24-18 

39-72 

38-34 

30-7 

Concentrates 

49-80 

49-80 

43-60 

40-97 

39-90 

44-0 

Labour 

14-80 

12-81 

14-80 

9-82 

10 23 

12-1 

Water 

3-05 

2-78 

2-91 

1-75 

1-56 

2-3 

Medical 

O' 27 

1-53 

4-61 

1-27 

0 03 

1*5 

Shoeing 

1-90 

1-83 

1 90 

1-75 

2 11 

1-9 

Miscellaneous .. 

1 30 

1*63 

115 

0-90 

1-58 

1-3 

Depreciation 

2-95 

.. 

2-30 


2-22 

1*4 

Interest 

3-08 

213 

1-73 

1-54 

173 

2-0 

Rent of barn 

4'07 

3-18 

2 82 

2-28 

2*80 

■2*8 


lOO'OO 

100-00 

100*00 

10-000 

100-00 

100-0 


The above table shows that feed is the most expensive item of 
the total cost, forming about 75 per cent, on the average. The 
next big item is the labour cost. It should be borne in mind that 
money cost has a changeable character, depending upon the prices 
of commodities and the rate of wages at a given time in any loeal- 
For instance, compare the cost of roughages in the above 
le. There is a big difference between the years 1929-32 and 
32-34. In the latter two years they became expensive chiefly 
because of scarcity of rainfall and consequent deficiency of fodder. : 
The cost of concentrates has been much iess changeable than that 
of the roughages because of the wider market and longer period 
of marketing for grains than for green roughages. However, the 
concentrates also were more expensive in the former two years 
than in the latter ones. 

Feeding of bullocks: Grasses are fed mostly during the rainy 
season, that is, July to September. Jowar silage forms the main 
hage feed for the rest of the year. The other roughages, that 
grasses, straws (Bhusa) and Lucerne, FFapier and Guinea 
are given occasionally as a matter of farm-economy. For 
we provide mostly ground grain and barley in the 
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proportion of 2:1; sometimes we provide also maize, jowar^ bajra, 
arhar and other grains as a matter of farm-economy. By farm- 
economy I mean that at certain times in the year certain agricul- 
tural by-products are available during the course of farm busi- 
ness . which are economically utilized by being fed to oxen. At 
certain times they are given vegetable* leaves and vegetables 
which do not have sale value, and other coarser stuffs out of which 
they pick what they like. The rest after being used as bedding 
goes to the manure pile. We provide linseed, till and mustard 
oilcakes, the former two being the major portion of the cakes. 
Salt is given daily as a mineral. It stimulates appetite and 
increases the palatability of the feeds. 

Ground grains, oilcakes, and salt are soaked in water, for 
about two hours before feeding. We have two buckets of equal 
capacity. In front of each bullock we first place the silage. On 
this we pour one bucket of the wet and thoroughly mixed grain 
ration. This ration is then partially covered by silage turned up 
from underneath. A little more concentrate ration is given to 
work-buffaloes which are of heavier build, and a little less to the 
newly-broken young bullocks which are lighter in weight. All 
the full grown work-oxen are generally given the same quantity. 
This adjusting of ration presents no difficulty to the men in charge 
who have been taught by years of daily practice. The quantity of 
grain ration is increased or decreased according to the work 
season. 

We practice no strict adherence to any scientific feeding 
standard as the basis of feeding the Institute bullocks. There 
has been little systematic experiment with, and analysis of, Indian 
feeds in India for Indian animals. The foreign feeding standards 
when used for Indian conditions are far from being satisfactory 
and reliable. Hardly any scientific literature is available on work- 
bullocks feeding, except for fattening steers. The different feed- 
ing standards and other scientific literature available are of help 
in intelligently and economically feeding and maintaining farm 
animals, but they are not meant to be blindly followed. One’s 
experience and judgment should have a place in the ultimate 
decision. After all the bullock itself is the best proof of what and 
how he has been fed and cared for. However, a well-fed bullock 
does not necessarily mean an economically fed one. A scientific 
farmer should frequently check up on his cattle-feeds and try to 
substitute cheaper feeds for the more expensive ones — cheaper in 
the sense of food value. The market price of a feed is no indica- 
tion of its food value. A cheap feed on the market may have as 
much or more food value than an expensive one. That is where 
{scientific knowledge proves its worth. 
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Our experience so far shows that jo war silage alone is enough 
as a maintenance ration. However, it is a good practice to con- 
tinue giving some grain ration to the work-oxen during occasional 
or temporary periods of off-work. The work-oxen here get off 
work at least three hours during the middle of the day. The oxen 
stall is built in such a way that all the oxen, while tied up in the 
stanchions, can lie and rest with the feed before them so that they 
can eat when they like. So much roughage is given daily that 
usually just a little is left till the next morning. With this 
system of feeding each ox requires from 40 to 60 pounds of silage 
daily. The drier the rough-age is, the more the bulk and the less 
the weight and vice versa. Concentrates are given to the work- 
oxen. The concentrate ration varies between 6-8 to 10-12 pounds 
daily. The food left by the work-oxen is ordinarily enough to 
maintain the unbroken young calves in excellent condition. On 
the average about 45 pounds of jo war silage ' and 8 to 10 lbs. of 
concentrates, such as we give, have been found enough for one 
working bullock such as ours are, averaging about 1,000 lbs. live 
weight. Judging from the Wolf-Lehmann Feeding Standard, the 
feeds we provide seem to fall below the requirements of our bul- 
locks but from the practical point of view, the bullocks have been 
in quite satisfactory condition except in the year 1929-30. So far ? 
our experience has. shown that in feeding Indian cattle absolutely 
according to the foreign feeding standard, there is danger of over 
feeding and of the feeding being over expensive. It seems that 
Indian cattle have a higher digestive efficiency than those in 
Western countries, which may be due to the fact that Indian 
cattle have been used, for a long time, to poor feeding and hard 
conditions of living. If this is true, it is a valuable characteristic 
in the indigenous cattle worth retaining. However, in India the 
problem to-day is of under feeding. The Indian cattle badly need 
better feeding and better care. 

In the table No. 1 labour includes the permanent services of 
three attendants — one for giving the feeds ; another for removing 
the dung and bedding, cleaning and helping the foi.mer ; the third *5 
for watching the oxen at night. Besides these permanent men it 
also includes casual labour — attending sick oxen, grazing during 
rainy weather and washing oxen, breaking in new bullocks, and 
so on. 


We get the water supply for our bullocks from the Institute 
tube well with electric pumping. We have a pacta tank full of 
clean fresh water to which the oxen have free access at least four 
times a day. This water is charged at Its. 0-8-0 per 1,000 gallons. 
If we calculate from the vertical col. 7 (table 1), it comes to about 
20 gallons per bullock per day. A bullock is said to require 10 to 
J.5 gallons of water for drinking per day. This water has been used 



Bullocks depreciate in value after the sixth year as they grow 
old. The young stock appreciate in value till their best working 
stage. The amount of depreciation has been included in cost, and 
appreciation in income. Usually the value of a bullock is divided 
over the estimated years it is expected to be fit for work and each 
year the value is decreased accordingly. However, the more 
accurate valuation of a bullock is what he is worth in the open 
market. So at the time of taking annual inventories of oxen, we 
keep their approximate market valuation in mind. For instance, 
for the last few years oxen have been cheap along with other agri- 
cultural commodities. The amount of annual depreciation of oxen 
struck according to the estimated graded valuation would have 
been much less than their market values and consequently our 


not only for drinking hut also for cleaning and washing the barn- 
floor and tank. Formerly it was also used for drinking and batheing 
by the farm labourers. However, two years ago, we had a hand- 
pump fitted in a well for the use of farm-labourers from which they 
can pump water for themselves. 

The medical charges have been the most uneven. In 1930-31 
we had inoculations of bullocks against rinderpest. We have had 
a veterinary doctor for the Institute cattle, whose pay was charged 
partly to the oxen account at Its. 3 5 per month from March 1931 
«| bo June 1932, which explains the big difference in the medical 

Fv charges. Because of rinderpest and some Oxen being sick, we re- 

quired the constant attendance of the doctor. 

Shoeing is used mostly for those bullocks and buffaloes which 
are used for cart work and road traffic. We pay Bs. 0*8-0 each 
for bullock and Us. 0-12-0 for buffalo shoeing per month. Shoe- 
ing of bullocks and buffaloes requires more skill as regards the 
driving of nails and has to be more carefully done than that of 
horses. The hoof-bottom of oxen or buffaloes has a very narrow 
linear region where shoe-nails are driven, and a slight deflection on 
the inner side injures the foot and to the outside makes shoes loose- 
ly held. During the summer hoofs are hard and there is more 
wearing down of shoes, so thick shoes are used. During the rainy 
season, hoofs are soft so that at slight stumbling shoes come off as 
they are not so strongly held. There is very little wearing of shoes 
in the rainy season, so that thin shoes are used. Winter is the 
most favourable time and generally one shoeing lasts for one month. 
During the summer and rainy seasons for most animals more than 
one shoeing is required per month. 

Miscellaneous expenses include repairs of stanchions, water 
supply taps, supply of new rope reins, new leather yoke straps, 
leather wliip-thongs, driving sticks, phenyle, kerosene oil, and 
so on. 



Monthly Distribution of Bullock Labour for the 
last live years- 
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value of oxen would not have been correct or fair. 

The annual inventory value of bullocks, as of other farm assets 
and equipment, represents the amount of capital tied up in their 
value for the year. That capital should earn at least bank rate of 
interest. So interest on the value of bullocks is also entered as an 
of cost. 


The lateral column No. 6 gives the cost per day for each bul- 
lock fed, workable and actually worked, as a result of dividing the 
lateral column 4 by the lateral column 5. 


The lateral- column 4 represents the total cost of maintaining 
bullocks — the total of the feed, labour, and all other costs. 


The lateral column 5 gives the total number of oxen fed, work- 
able, and actually worked per day, and per year. The difference 
between the number of oxen fed and oxen workable is mostly the 
number of young stock which were not broken for work. * The 
ber of oxen actually worked per day is deduced from the total 
number of oxen that actually worked in the whole year. 


lateral column No. 7 gives the earned income of oxen, 
has been given for the information of the reader but has not 
much to do with the rest of the figures in the table. 





.# 


*' , 


; 


OK THE FARM 


A day is taken as of eight hours 
on the average. 


Average for the last five years. 


The above graphic representations should give a clear idea of 
the distribution of bullock labour on the Institute farm for the last 
five years. There has been a steady progress in the employment of 
bullocks every year. More effici ent employment of bullock labour 
is essentially a part of better farm management. While practically 
it is impossible to provide hundred per cent employment to bullocks 
it is possible for each individual farm to locate a definite point 
where it should he considered that the highest and most efficient 
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use of bullock labour has been secured. Now if wo take tbe num- 
ber of workable bullocks in Table I along* with the above five 
annual graphic figures we may arrive at some interesting conclu- 
sions as follows : — 



Total no. of 
[ Bullock hours. 

No. of oxen 
workable. 

No. of hours of per 
ox per day. 

1929-30 

38,388 

23 

4*57 

1930-31 

44,080 

25 

4*83 

1931-32 

52,800 

30 

4*82 

1932-38 

65,088 

33 

5*40 

1933-34 

79,284 

38 

5*71 


It may be worth while quoting here from a book on Agricultural 
Economics that cc In general, it may be considered that a compara- 
tively full use has been made of horse labour when the average is 
as high as five or five and one-half hours per day, for there are a 
number of days in the year when horses will not be used at all.” 
All farm labourers and bullocks here are given rest on Sundays 
which total to 52 days in the year. Then there are so many festi- 
vals — religious holidays when farm work is stopped. There are 
often several days of heavy rainfall when bullocks cannot be 
used in field work. 


The following is the average cropwise distribution of bullock- 
labour for the last five years in approximate percentages : 


Kharif *crops : 

Rabi *crops : 

Vegetable and 
fruits. 

Soil reclama- 
tion. 

r 

Miscellaneous 
agricultural . 

Miscellaneous 
non -agricul- 
tural. 

Per cent. 

32 

Percent. 

27 

Per cent. 

13 

Per cent. 

17 

Per cent. 

3 

Per cent. 

8 


The operations done by bullock-labour are such as seed bed 
preparation, seeding, making irrigation channels, interculture of 
mostly vegetable crops and fruit orchards, hauling harvested 
crops to the threshing floor, silage-cutter and silos, and to the 
local market for sale. They also include hauling manure to fields, 
trenching manure and fallow ploughing. In the above figure of 
13 per cent as the employment of bullock-labour in vegetables and 


•Kharif crops are rainy season crops such as joioar, bajrn etc. Perennial fodder and 
winter or summer fodder orops have also "been included in Kharif crops. Rabi crops are 
winter season crops such as wheat, barley etc. 
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fruits, the former engages 10*4 p. e. and the latter 2*6 p. e. 
Column 4 consists of levelling land, bringing odd shaped pieces of 
land into proper shape, making bunds and ncilas to prevent erosion. 
Column 5 consists mostly of purely educational or demons trational 
work in agriculture. Column consists mostly of non-agricultural 
work, such as hauling wood, bricks, building materials, parcels, 
furnitures and so on. 

The steady increase of employment of bullocks may be noted 
by referring to Table I which works out approximately as follows : 
jr (Multiply the number of oxen actually worked by 100 and divide 
by the number workable). 


1929-30 : , 

I 

| 1930-31 : 

1931-32 : 

■/ 

1932-33 : 

1933-34: 

Average for five years. 

Per cant 

57 

Per cent. 

60 

Percent. 

60 

Per cent. 
67-6 

Per cent. 
71*4 | 

Per cent. 

64 


The number of workable oxen in 1933-34 increased only by 
1*65 times over that of 1929-30, but the number actually worked in 
1933-34 increased by 2 06 times over the number .in 1929-30. It 
does not necessarily mean that fewer workable bullocks can be 
more efficiently employed than a greater number of them on any 
farm. It requires intelligent planning of held operations and 
other work in advance so that when rush seasons are over, the 
bullocks may not he kept standing idle. The question of more 
employment of Indian bullocks is as important as that of the 
Indian farmers themselves. India does not need more cattle. It 
needs to learn how to provide more employment for the existing 
bullocks and feed them better. Unemployment of bullocks is a 
dehnite loss to the farmer. The Indian farmer does know this 
and that is why he seldom feeds his oxen adequately when he 
has no work for them ; hut allows them to go around and damage 
,,, v cc other men’s ” crops. More cultivated land per farmer will not 
offer the best solution of the present-day inadequate employment 
** of bullocks with the existing system of farming. It is possible 
by introducing new crops having different planting times from 
those he has been growing hitherto, introducing crops requiring 
more cultivation, and doing certain operations with bullock-labour 
that are now done by hand, and using modern implements. This 
seems to he a paradox : hired labour though cheaper is more costly 
than one’s own bullock labour though more expensive. In many 
1 eases bullock-labour has been made surprisingly cheaper than 
hired labour by the use of modern implements. For instance, one 
weeding and one earthing up of potatoes in 1928-29 were costing 
about Its. 14 or more per acre by hired labour on the Institute 
if farm, hut the same operations done with bullock -harrow and 
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cultivator, partly with hand labour, have been costing Es. 6 per 
acre recently. Suppose, in a certain locality where hired labour 
is cheap, that the above operations cost Es. 5 and the bullock- 
labour the same, Es. G. Even then the latter done with one’s own 
bullock-labour, must be considered cheaper. Bullocks, when kept, 
continue to cost the owner whether they are put to work or not. 
So the farmer suffers real loss when they stand idle, not when 
they work. While the use of more bullock power and modern 
implements will reduce the amount of hand labour in a particular 
operation, it makes it possible to utilize the labour so released 
in other operations which the cultivator formerly had been unable 
to accomplish. 

The lateral column No. G (Table I) is of great interest. I 
do not know of any literature on this subject wherewith I could 
compare these costs. Any local rate for bullock labour gets fixed 
simply by demand and supply. In October and November near 
about Allahabad one pair of bullocks including the ploughman can 
be hired at Es. 1 to 2 per day, but later in April any number of 
local bullocks can be had for threshing grains without any cash 
payment. I doubt if such a rate represents the actual cost of 
keeping bullocks. 

The above are the bare facts and figures on the cost of main- 
taining and distribution of work of the Institute farm bullocks 
for the last five years, which if attentively studied and intelli. 
gently interpreted can supply much more valuable information 
than has been possible for me to discuss here. After giving 
explanatory notes on the facts and figures I have just shown the 
trend of some possible conclusions having to do with general 
Indian conditions. Some other important aspects of bullock power 
on this farm can better be treated later with the study of the 
cost of production of crops. As Dr. B. H. Schneider’s work on 
animal nutrition progresses in the Institute, we hope to solve 
certain problems about cattle feeding which have not yet been 
tackled. We may add lime to the ration of the Institute work 
and milk stock in the near future. I doubt whether our system; 
of maintaining bullocks has been ideal ; yet by the termination 
of the next half decade we hope to present more facts on this 
subject, which is of such groat importance to India. 

S. E. MlSRa. 


About a thimbleful of the oil is all that is necessary. Bub it 
thoroughly over the hands until tho offending spots are “ out 
then without removing the oil, wash the hands in warm water 
with plenty of soap. The soap takes off the stain and the excess 
oil, but leaves enough of it to keep the skin soft and smooth.” 

Science News Letter. 
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crop mmmmmi m india 

A review of the Experimental Results obtained in the Agricultural 
Experiment Stations in India, 

By B. M. Pugh. 

One of the greatest achievements of the departments of 
agriculture in India is the introduction of improved varieties of 
crops. In 1929-1930 it was reported that the total area under such 
improved varieties exceeded 13,700,000 acres. 

Of the 85,000,000 acres now sown with rice the latest returns 
indicate that 2,270,000 acres are now sown with improved varieties. 
In Pusa alone about one hundred and twenty three different 
strains of rice have been isolated, of which about five different 
types (9, 18,-24, 31 and 52) are now recommended to the cultiva- 
tors, of which we may here mention only a few: (1) Type Ho. 9 
bears a medium size grain, white in colour and is generally grown 
in places where the water rises in the fields during the rainy 
season. (2) Type No. 18 is also a variety which hears medium 
size grains. It is a 90 day crop and can therefore be followed by 
a cold season crop like barley or peas. It is sown in May and 
transplanted in July. (3) Type No. 24 is a heavy yielder and has 
yielded about c5 maunds at Pusa. Its grain is white, long and 
slender. In the Central Provinces also much work has been done 
for the improvement of the rice crop in the provinces, and the 
Department of Agriculture of that province is now in a position to 
recommend to the cultivators certain varieties which have been 
found to do well in some parts of the province. Amongst those 
recommended are: (1) Gangi Hilda selection E. B. 17, which is an 
early variety. The variety is chiefly grown in the Jubbulpore 
district; (2) Bhondu No/ 10, which is the best yielder in the 
province amongst the medium varieties; (3) Luchai No. 4, which 
is one of the heaviest yielders among the late varieties and is also 
of good quality; (4) Ohinoor No. 21, which is a scented variety and 
one of the best rices of the province. Its kernels are long and 
Cslender. 

Wheat is another very important food crop in India in 
connection with which much work has been done by the central 
Research Institute at Pusa and also in various experimental 
stations all over the country where wheat is a staple crop. In 
ordinary years the total acreage in India under wheat is about 
31,000,000 acres of which about 2,500,000 acres in the Punjab, 
1,603,000 acres in U. P. and 660,000 acres in the. Central Provinces 
alone are under improved varieties. In the Punjab a type known 
as 8 A alone occnpies an area of about 2,000,000 acres. Recently 
a new variety known as C, 518 which in one place has been 
reported to yield 49 maunds per acre has been recommended to the 
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farmers by the Punjab Department of Agriculture. In IT. P. and 
C. P. the most outstanding varieties are Pus a 4, Pus a 12 and 
Cawnpore 13. Of the newer Pus a varieties Pusa 111 is another 
type that has been tried out in the experiment stations in U. P. 
and has been found to be a type of outstanding merit comparable 
to Pusa .4, Pusa 12 and Cawnpore 13, of the improved varieties 
now grown in the United Provinces. Pusa 111 of all the Pusa 
wheats has also been found to possess the best qualities for 
milling and baking. Pusa 114, another very promising variety, is 
now under trial in Sind and the Punjab. 

Barley, another very important crop of this province, also has 
been the subject of various investigations at Pusa and elsewhere. 
Several types have been isolated at Pusa, but the most outstanding 
is Barley type Mo. 21. This is a very heavy yielding variety and 
has been reported to yield from 20 to 30 maunds per acre. Another 
variety which is also in demand is Barley type Mo. -.'4 locally 
known as Bamdana. This is a naked or hull-less barley but it 
does not yield as heavily as type Mo. 24. 

At present India is second only to Cuba in the amount of 
sugar she produces, the area under sugarcane being about 3,000,000 
acres. Of this area the acreage under improved varieties exceeds 
815,000 acres; that is, a quarter of the total area devoted to 
sugarcane. Much of the work for the improvement of this crop 
has been done at Coimbatore and the Coimbatore canes now are 
spreading all over India where sugarcane is grown. Of the many 
canes that have been tried out in this province the following have 
been found to be of economic value: (1) Co. 205 (2) Co. 213, (3) 
Co. 214, (4) Co. 244, (5) Co. 281, (6) Co. 290, (7) Co. 300, (8) 
Co. 312, (9) Co. 313 and (L0) Co. 331. 

Coimbatore Mo. 205 is a cane generally grown in places where 
soil and climatic conditions are not favourable. 

Coimbatore Mo. 213 is the one that has generally been grown 
in the province. It is a medium-size cane giving a good tonnage 
and not likely to lodge. 

Coimbatore Mo. 290 is a variety of cane much in demand in 
Meerut and the Bohilkhand division. It is a cane of medium- 
size, early maturing but weak in quality, which requires tyiug up 
when well grown. 

Of the newer Coimbatore varieties, Co. 312 and 313 have been 
found to be the best. Co. 312 is claimed to be a good cane not 
requiring very high standard of cultivation but lodges when 
heavily manured. Coimbatore 313 is a very heavy yielder. This 
cane with Co. ol2 are both earlier maturing than either 213 
and 290. 

Of the non-food crops the most important is cotton. A great 
deal of work has been done in order to improve this crop in several 
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experiment stations in Central India, the Central Provinces 
Bombay including Sind, the tunjab, U. P., Berar, etc. Under 
ordinary conditions the acreage under this crop in India is about 
26,000,000 acres, out of which approximately 4,131,000 acres are 
under the improved varieties of cotton. In the Central Provinces 
the variety known as Verum No. 262, which is somewhat resistant 
to wilt, is the most widely cultivated. But its successor Verum 
434 seems even to he more promising than Verum 262, in that the 
former can adapt itself to variations in soil and climatic conditions 
better than the latter. In the Central Provinces, a strain known 
as Bani 306 is also considered superior to E. B. 31, another strain 
which has more or less established itself in several parts of the 
province, because of the better spinning qualities of the former. 
In the Punjab the American varieties known as “4F” and “289F” 
are amongst the improved varieties that are generally grown in 
the province. In the IT. P. the varieties known as A. 19, Cawnpore 
402 and C. 520 are generally recommended where irrigation water 
is available during the early period of their growth. More recently 
a strain known as N. T. 43 has been evolved and is being recom- 
mended by the Indian Central Cotton Committee. This strain is 
evolved out of the recently introduced American cottons and is 
a high yiclder, early maturing and is claimed to be jassid resis- 
tant. Along with this strain of cotton 1ST. T. 38 and N. T. 45 are 
also recommended as they also are high yielders and mature early. 
hT. T. L which also is a strain evolved out of the American cottons 
is also a very high yielder although it does not mature as early as 
any of the other three. 


Another very important non-food crop for which much work 
has been done especially by the Bengal Department of Agriculture 
is Jute. The area covered by the jute crop in Bengal and its neigh- 
bouring provinces like Bihar and Assam is 25,000,000 acres. The 
acreage under this crop during the last few years has decreased 
considerably due to the collapse in prices obtainable for the com- 
V modity. The acreage is again on the increase now and with a 
t i etui n to normality it is expected that the jute will again increase 

Of the many strains now recommended by the Bengal Department 
of Agriculture D. 154, a strain of Corchorus cajpsularis, and 
cc Chinsurah green”, another strain of Corchorus olitvrius, are amono- 
the heavy yielders having good quality fibres. ° 

Among the oilseeds grown in India, groundnut is probably 
the most important. The area sown with it is over six 
million acres and still continues to increase. One chief reason 
is that this crop is one of the leguminous plants which increase 
tlie amount of Nitrogen in the soil instead of impoverishing it 
Hence it has been grown mostly in soils where continuous erop- 
"f P ill g exhaustive crops like cotton and juar has been prae- 
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tised for years. Consequently most of the investigation in con- 
nection with this crop has been in the Central Provinces and 
Berar where cotton in one of the most important crops of the 
province. The varieties that have been most in demand in those 
regions are the “small Japan”, the “Spanish peanut”, and a variety 
known as AK-10. The last is a large-podded variety and bears 
large nuts, and its yield also is fairly large, it being about 25 
rnaunds per acre. The small Japan and the Spanish peanut 
yield only about half as much although their oil content is higher 
than that of AK-10. But a strain known as AK 12-24, which is 
more recent than any of the above and which has been evolved 
from the Spanish peanut, has been reported to be as high in the 
oil-content as the small Japan and the Spanish peanut and yields 
also more than any of those two. 

Another oilseed crop that is gaining much importance in this 
province is linseed (Hindi — Alsi). It has been found that the 
linseeds of India fall into two main groups, the bold-seeded types 
of Central India and the shallow-rooted types of the Indo-Grangetic 
alluvium. By 1924 Howard and Klan had reported the isolation 
of 124 different types of which Types No 12 and No. 24 are recom- 
mended to cultivators in Northern India; while Type No. 124 is 
recommended for the "black cotton soils of Central India. Further 
investigations have been made in order to produce types which 
combine the good characters of the first group with that of the 
second ; and several hybrids have been produced whose yield and oil 
contents are being tested before they can be recommended to the 
cultivators of the country. Of these, four hybrids, H. 10, H. 21, 
H. 55 and II. 68, have been found to be of outstanding merit in that 
they possess bigger seeds and hence a higher oil content and also 
yield as high as the types 12, 24 and 124. 

Another very important group of crop plants grown in India 
is known as the “pulses”. Of this group, gram (Cicer arietinum) 
is the most widely cultivated in India. The area sown under 
this crop in British India is about 11,400,000 acres, of which 
4,700,000 acres are in the United Provinces alone. A good deal 
of investigation has also been done in Pusa in connection with 
this crop, and already more than eighty-five types have been 
isolated up to 1931. Several of these types are now recommended 
to the cultivators some of which are the following : Types 58, 17 
6 and 28. Of these types, No. 58 seems to be the best in that it 
is one of the heaviest yielders with an average yield of about 
30 maunds per acre. Type No. 17 is a variety mostly grown in 
North Bihar. Among the white-seeded grams the so-called Kabuli 
grams, type No. 6 and type No. 28, each has an average yield of 
about 16 maunds per acre. The Kabuli grams therefore do not 
yield as heavily as the grams with brown or yellowish brown colours, 
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Arhar ( Gayanus indicus) is another of tho many important 
crops known as pulses and one of the most widely grown in India. 
Several strains of this crop have been produced at Pus a and else- 
where which yield fairly well and much above the average yield 
I obtained from the local varieties * yet the problem at present in 
connection with this crop is to produce varieties which are resis- 
tant to wilt, a disease which commonly affects this crop. Among 
the several types recommended by the Pusa authorities, Type 80 
(Arhar) seems to he resistant to wilt. This strain is also a good 
,jr yielder, having an average yield of about 2d maunds. Some of 
the other types that have been found to show some resistance to 
wilt are Types 15, 41, 50 and 51. Type 51 is a fairly high yielder 
and possesses yellow-brown seeds, which have a better market 
demand than the other. 


WHITE ANTS ON THE FARM 

The control of white ants on the farm appears to be at present 
one of the most baffling problems to the farmers. We have had 
several inquiries from educated farmers all over the province and 
especially from those who grow sugarcane as to the best method 
CL of destroying white ants in the soil. We therefore give the follow- 
I ing directions which are abstracts from a recent circular bulletin 
which was sent tons by the Agricultural Experiment Station of 
the Michigan State College (U. S. A.). 

Where a soil is infested with termites all decaying organic 
matter such as dead trees, decaying logs, should be removed and 
not left in the soil; and dead wood on recent wounds should be 
treated with a mixture of one part creosote and three parts kerosene. 

Farm manure, crop residues and stubbles of juar and maize 
are also attractive to white ants. Hence they should he removed. 
Where white ants attack living trees cultivate the soil thoroughly 
and use commerieal fertilizers in place of farm manure. Where 
't the soil is badly infested, continual cultivation or raking up of the 
soil will destroy them. Deep ploughing and crop rotation are 
** also factors which help to control white ants. After the soil is 
ploughed deeply it my be treated with the following chemicals: 

(1) Sodium cyanide (2 maunds dissolved in 12,000 gallons 
of water). This will he sufficient for one acre of laud. 

(2) Carbon disulphide solution. At a soil temperature of 
60-70oE and 45 c.c. emulsion to 10 gallons of water Pour the 
carbon disulphide emulsion into water and stir it. Use gallons 
of the diluted emulsion to a square foot. 

Where there is no vegetation to be considered an application 
of kerosene or a 10 per cent solution of sodium arsenite is also 
if very effective. 
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FARMING AS A! OCCUPATION* 

Por the vast majority farming offers only a very meagre income. 
The person who, whether as owner, tenant or farm labourer, earns 
his food by the sweat of his brow, cannot expect much material re- 
turn from his work on the soil. Throughout history the man who 
tills the soil has been near the bottom of the economic scale. Yet 
throughout history also, thousands have clung to agricultural work, 
preferring it to the more remunerative occupations. This very love 
tor the soil, and willingness to remain on it to their economic dis- 
advantage, has lowered their position both economically and socially. 
Had more been attracted into other occupations, there would have 
been less pressure on the land, and each worker would have re- 
ceived compensation more nearly equal to that given equal labour 
m other fields. Because the many clung to farming, and the 
enterprising (or restless) few left, it has been assumed that “any- 
one can farm”, and that those who farm do so because they are 
incapable of anything better. 

> There are, however, other reasons why men have preferred 
agriculture to other occupations. Most important of all perhaps 
is the joy of watching things grow, and of feeling that one is a 
partner with God in the eternal mystery of creation. Many are 
held by their desire for independence, which they lose in the or- 
ganization and discipline of the modern factory. The farmer may 
work hard from dawn to dusk, but he determines what work he 
shall do that day and how he shall do it. Even the hired labourer has 
a personal, and often a friendly, relationship with his employer in 
which his opinion is likely to be consulted, and his advice followed. 

The good earth itself has a groat attraction. Nothing seems 
to give quite such a sense of security as the ownership of land. 
Positions may be lost, corporations and banks may fail, even gov- 
ernments may fall, hut the land remains, and with it the hope of 
bread and a roof. He who sells his land may feel rich, but such 
wealth has a way of disappearing in a surprisingly short time. 
Through observation, or through the experience of the race, the 
farmer seems to know this, and obstinately holds on to his land. 

Many believe that the farmer’s life is more healthful than that 
of the city-dweller. His is an active yet tranquil life ; he lives 
much of the time in the open air and the sunshine. Many a school 
debate has proved the advantage of village over city life but the 
facts are against this conclusion. At present, the resident of the 
city has a better chance of good health than the villager. Medical 
facilities are incomparably better. Strangely, and tragically, the 
city-dweller is able to secure far more healthful food than he whose 
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occupation is the production of food. The supply of fruits and 
vegetables in the cities is far from adequate and the price puts 
them out of the reach of many but in many villages they are simply 
not to be had during most of the year. Milk also is scarce. The 
villager lives on his diet of grains and pulses, not even aware of 
the inadequacy of such foods. 

Much can be done to improve this situation. Already the 
medical profession in the cities is being crowded, yet very few 
doctors are willing to attempt a rural practice. The problem of 
earning a. living from ignorant and poverty-stricken villagers is 
indeed a difficult one but the need must be met. India cannot 
afford to allow ill health and a very short average span of life to 
continue to rob her of her greatest wealth, her man-power. 

The problem of proper food is not so difficult. If only the 
waste water from the house were available for irrigation, this would 
be sufficient for a small patch of vegetables. This garden could be 
within the courtyard of the house, protecting it from the village 
animals. In many villages, one man could raise enough vegetables 
for the whole village, but prejudice against selling vegetables often 
stands in the way of this. There is an opportunity for the profes- 
sional dairyman, but it is also possible for the villager to produce 
milk for his own family at very little expense. If he does not want 
the expense and bother of keeping a cow, he cau turn to the humble 
goat. Many will give two pounds of milk a day, and some give 
eight to ten pounds. 

Whatever be the attractions of the farmer’s life, few educated 
young men are willing to consider living on the income of the 
average farmer. A young man of ability and education has a right 
to look forward to something better in life than a bare living. 
What then are the prospects of improving agricultural income? 

There are several ways in which the farmer can increase the 
yield of his land. Improved varieties, such as the Pusa wheats, 
have added much to the farmer’s income. With good seed, proper 
manuring and cultivation, and economic marketing, the returns 
from the soil may he increased 25, 50, or 100 per cent. But, asks 
your prospective farmer, what of that ? Even double the income 
of the average farmer fails to appeal to the young man of some 
education and ambition. 

If farming is to afford a sufficient income for an educated man, 
it would seem necessary that it be of a different type than that 
carried on by the average farmer in this country. Along what lines 
does departure from the methods of the average farmer promise an 
adequate return? 

Perhaps the most obvious departure is that of large scale farm- 
ing. The average Indian farmer grows the type of crops which can 


THE ALLAHABAD FAftMliR 



Occupations subsidiary to fruit growing also offer splendid 
opportunities. At the present time the nurseries of this province 
are unable to meet the demand for fruit trees. As the industry 
develops, the man who can supply large quantities of stock of 


be grown on a large scale on a very few acres. If he could cultiv- 
ate a farm comparable in size with those of other countries growing 
the same crops, he could hope for an income comparable to that of 
farmers in other countries. It may not be easy tor him to get 
possession of a large tract of land. Ordinarily this will he possible 
only for those whose families have large zamindari holdings. Even 
they will have difficulty, but the present land lav s of the United 
Provinces make it possible for the zamindar to acquire tenancy 
rights in order to introduce improved methods of farming. 

And improved methods, including the introduction of power 
machinery, are essential. A former student of the Institute started 
to farm 1,000 acres of land in Bengal. He learned that to cultivate 
this tract with bullocks would necessitate such a complicated 
organization as to be impracticable. Purchasing a tractor, ho was 
able to cultivate his property and even in recent years he has made 
a fair profit. If the farm is not quite large enough to justify 
power machinery, the owner may be able to make economical use 
of machinery by doing contract work for his neighbours. 

The alternative to large scale farming, equally logical and more 
frequently possible, is to grow crops suited to small scale oper- 
ations. "Vegetables require a large amount of hand labour, they 
produce immense yields per acre, and in India at present, the 
supply is insufficient. The demand is steadily increasing, as people 
learn the value of vegetables in the diet. A comparatively small 
farm still allows its owner to make use of his ability to plan and 
manage, to employ the labour of others, and to develop an intelli- 
gent and economic system of marketing. This means that he has 
an opportunity to nse his superior powers and to earn a superior 
income. 
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Fruit growing has a special attraction for the educated man, 
offering not only a satisfactory financial return, but a challenge 
to his ability and technical skill. The work is unusually plea- 
sant, and does not tie the orchardist down to the land throughout ‘v 
the year, although he should he present during the cultural opera- ^1 
tions to direct the work if not to do it himself. Fruit growing has * , 
in the past been greatly neglected in northern India, but modern 
development began in the Punjab several years ago, and has more 
recently started in the United Provinces, where increased interest 
on the part of the public has happily coincided with Government 
activity. The danger is that many will take up fruit growing 
whose zeal is not matched by their knowledge. 
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superior quality will be able to dispose of it at very profitable prices. 
The canning of fruits and vegetables, and the manufacture of 
pickles, ehutneys, jams and jellies also offers a promising field. 
.During parts of the year, and especially in some years, certain 
fruits and vegetables are very plentiful, and the price is very low. 
At other seasons they become very scarce. Preservation is there-' 
fore of great economic importance. It may well form a subsidi- 
ary industry for the grower or it may he an independent industry. 
The equipment for canningis expensive, especially if one undertakes 
p it on a large scale. But a beginning can well be made with other 
I forms of preservation, for which little capital is required. The 
equipment may he increased as the market expands, and may be 
paid for out of profits. 

Dairying is another special type of agriculture which offers 
excellent opportunities to the educated farmer. The production 
of sanitary milk would be au ideal difficult for the ordinary gw ala 
to achieve, even were it present in his mind. Specialized skill 
and information are necessary and a fair return can he secured by 
the man who possesses these. A recent letter from a former 
student of the Institute tells of his starting a business along 
these lines beginning with a capital of its. 20. His perseverance 
in the face of discouragement was rewarded, and in a few months 
he was making a net profit of well over Es. 50 a month, and al- 
ready pla uning a considerable expansion. 

There remain those occupations, in which others are helped to 
better methods of farming, aud a more satisfying village life. 
There is an opportunity for a limited number in such work, but it 
would be a mistake to suggest that the main outlet for agricultural 
students is to be iu these occupations. There should be, and pro- 
bably will be, an increasing call for teachers of agriculture, but 
only a minority can look to this profession. 

In the increasing programme of rural reconstruction, there is 
need for men with agricultural training. As this is largely phil- 
, anthropic work, the financial remuneration is not likely to be great. 
But as an opportunity for quiet, enduring work for the up-building 
of India, this may well appeal to some of the finest young men in 
the country. Many of those who earn their living as farmers will 
also consider it their good fortune to share with their neighbours 
their technical knowledge and skill, thus enabling them also to 
increase their income ; and by partaking in the life of the group, to 
bring to it the inspiration which they have received in and through 
their education, and to make that life richer and fuller for all. 

It is reported that Bussia has over a thousand scientists work- 
' ing on problems of crop improvement. 
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“INJURIOUS AFTER-EFFECTS OF JUAR” 


By C. P. Dutt 


The Juar is a class of crop which, so far as its pro du ctroB J 
concerned, fits admirably into the agncnltnre of India The^ri 
vantages of high yields, drought resistance, vitality piofitable 

ness, have recommended it to the consideration of faimeis . Under 
many conditions, however, its culture has prove j ™ - 
certain crops following it and especially to the smal grains 11ns 
injury has been so great under certain conditions that it has ltn 
pressed upon the minds of the farmers the fact .hat mar is haid on 
land. Though the yields of juar itself may be high the ciop 
sequence of juar followed by a small gram may be much less pioht 
able than an entirely different crop sequence, which would not 
include iiiar. Comparisons have been made in most cases betwee 
yields of small grains following and yields of those crops following 
maize, though other crops have been used as tests and comparison 
crops. 


« Injury of juar to succeeding- crops ” 


Ten Eyck and Shoe-Smith conducted crop sequence studies 
with maize and various other crops from 1904-1900. _ They se 
the lowest yields of maize where this crop followed juar. 

Towle secured a slight depression in the yield of wheat, follow- 
ing juar hut apparently no depression in oats. 

Erom 1909-1923. Brandon secured smaller yields of oats fol- 
lowing juar than from oats following maize. 

Erom 1916-1920 Cole and Hallsted carried on two year rotations 
in which maize and juar were alternated with wheat. In one ot 
the maize rotations, the maize was spaced normally, while m ttie 
other the rows were spaced twice as far apart. The same variation 
in spacing was carried on with the juar rotation. Wheat following 
juar in both spacings yielded on the average less than wheat foiiow- 
ing maize. • _ 

Yinall and Grotty state that according to experiments con- 
ducted by them, maize, oats, and wheat gave lower yields after juar 
than after maize. 

Sewell found that juar removed more fertilizing elements 
from the soil than did maize, but not enough to lead him to think 
that this was the cause of the depression. In testing out the 
other theory he (Sew nil) found that teachings from pots growing 
iuar if not aerated, inhibited the growth of wheat in pots watered 
with the teachings more than did similar leaching from pots 
growing maize. 
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Breazeale found very little if any evidence that the juar 
plant can absorb more nutrients from culture solution than can 
maize. He grew wheat in tap water cultures in which stubble 
of juar, maize, and cowpeas were added. In general the wheat 
plants in the juar stubble culture yellowed for a few days and 
then resumed normal growth, while the cowpea stubble culture 
had no set back. If the culture were made up and allowed to 
ferment for a month before starting wheat plants, there was no 
injury to those growing in the juar cultures. Brora, these and 
similar tests he was led to conclude that “ The results of these 
experiments indicate, first, that the injurious after-effects of juar 
are due to the presence of a toxic body, formed during the decom- 
position stubble ; and second, that this toxic body is shortly 
volatilized or decomposed ”. 

An observed phenomenon throws some additional light on 
the subject. When wheat or barley is planted following juar 
sometimes a markedly good spot about one foot in diameter in 
otherwise poor growth is noticeable. In such spots the growth 
is deep green, tall, and the plants stool profusely, while the plants 
outside of these spots are yellowish green, with one to three 
tillers per plant, and stunted. The outlines of such spots are 
abrupt. The spots are evidently due to stimulation and 
growth resulting from the droppings of the animals preparing the 
land for wheat' and barley crop; there is usually a good stand of 
juar on these spots before the wheat and barley crops are planted, 
hence the wheat or barley could not make such good growth, 
under ordinary soil condition. Besides the outlines of the spots 
are generally too well defined and abrupt. If the assumption 
that the spot was good because of animal manure is correct, u the 
toxic body ” hypothesis of Breazeale could not he used to explain 
this condition unless the manure can be said to have destroyed 
the toxic body. Upon a more critical examination of the experi- 
ments of Breazeale, his results can he explained or even predicted 
on the basis of current soil theory if one assumption is made, 
namely, that the stubble of the juar contains more sugars than 
does that of maize, cowpeas or peanuts. This assumption appears 
reasonable since some of the juars at any rate have a relatively 
high amount of sugar in the stalk as they approach maturity. 
Sweet juars are used for making syrup. Yery little if any syrup 
is so made from maize stalks, so called “corn syrup” being secured 
from the starch of the grain by hydrolysis. 

The working hypothesis for the explanation of the injury of 
juar to crops following then becomes as follows ; the sugars of the 
juars diffuse into the soil solution after the plant has been 
killed and the soil wetted. The micro-organisms use these 
sugars as a source of energy and probably multiply rapidly. In 
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so doing they need nitrogen as a material for the protoplasm of the 
new organisms and take it, in the form of nitrate or ammonia, 
from the soil solution. After the sugars and their derivatives 
have been completely oxidised to C0 2 , it would be expected that 
the normal nitrification processes would again be active and that 
the bodies of the micro-organisms which had used up the nitrates 
would be broken down to give nitrates again. The oxidation of 
sugars would bring about a toxic condition in the soil due, not to 
the presence of a “toxic body”, but rather to the low available 
supply or absence of one or more essential elements. 

Sugar in juar roots : — If some of the brace roots of juar, 
maize, and bajra are taken from plants in the field and tasted, it 
will be found that there is much more sugar in the juar roots 
than in those of maize and bajra. 


Sugar Analysis of roots of 

some sorghum 

and maize. 


Glucose 

Sucrose 

Kafir 

2-400 

11-42 

White darra 

5-02 

7-34 

Par go mil o 

10-81 

4 95 

Double dwarf inilo 

10-51 

0-31 

Honey sorghum 

3-37 

9-20 

Broom corn 

2-73 

5-14 

Sudan grass 

8-10 

8-28 

Maize (King Phillap) 

0-61 

0 49 


Percentages on basis of dry matter. 

It will be readily seen from this table that the maize variety 
analysed is much below the varieties of sorghum in amount of 
sugar. Prom these figures, and taking into consideration the 
weight of roots found, the estimated amount of sugar present in 
the surface foot of soil on one acre would be approximately 550 lbs. 
after honey sorghum and 35 lbs. after maize. 

Sugars sorghums : The source of the injury. 

There is abundant evidence of the action of sugars and other 
carbohydrates in not only diminishing the rate of am mollification 
m soils but in decreasing the amount of nitrates and ammonia 
already present in the soil as well. 

Breazeals found that the injury to wheat seedlings grown in 
tap water cultures occurred when the seedlings were grown 
immediately after the sorghum stubble was added to water * but 
if decomposition was allowed to proceed for about a month before 
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ALKALI SOILS 

S. 0. Chowdhcjiit, B. Sc. (Ag.). 

On large Iracts of land in many portions of the earth's surface 
the quantity of soluble salts in the surface soil is so considerable 
as to greatly hinder, or frequently prevent, the use of the land for 
agricultural purposes. These alkali soils occur to a large extent in 
Northern Africa, in Northern India, in Australia, and in the western 
parts of North and South America. In Europe they are found to a 
more limited extent in Hungary, Austria, Italy, and Prance. 

In India there are thousands of acres of alkali land* They are 
m many places absolutely devoid of all vegetation. In accordance 
with the recommendations of the Committee of 1903, a careful survey 
of the lands affected by salt was made in the Nira Yal ley by the 
Survey Department in 1907, with the result that an area of 4,870 
acres was found to be damaged, to such an extent that ordinary 
crops could not be grown. Similar soil surveys have been made in 
the Punjab, the United Provinces of Agra and Oudh, the Central 
Provinces, Eajputana, and Bombay and it has been found that there 
are many thousands of acres of land in these provinces that are 
entirely unfit for agricultural purposes, due tj a deposit of salts in 
the surface soil. 

But the area of alkali land in India would not perhaps have 
the importance which it really possesses if the area of land affected 
with salt were not increasing. There is the universal testimony of 
the cultivators that the extent of alkali land is rapidly increasing 
in all localities. _ Moreover instigations in alkali land by the 
different Provincial Governments show that the alkali menace is 
increasing fairly rapidly. The alkali land surveys made in 1904 and 
1907 in the Nira valley, covering twenty-one average sized villages, 
show that there has been an increase of 835’ acres of alkali land in 
three years, or over 20 per cent of the previously existing area. 

As the area of barren land owing to salt in India is increasing 
and increasing fairly rapidly, and the evil is likely to become greater 
in thu future, it becomes important to ascertain the source of the 
salt, its precise effect on the soil and on the vegitation, and the 
methods that can be adopted first for checking its spread and then 
for bringing back the barren areas into cultivation. 

Alkali Soils : — 'Alkali soils are so called when they contain a 
greater or less amount of water soluble mineral salts sufficiently 
concentrated to injure plants, whether or not the salts have a basic 
chemical reaction. 

Alkaline and Alkali Soils :— True alkalinity is to he distin- 
guished from salinity. The lat-fer condition which makes one call a soil 
alkali, is one in which neutral salts like sodium sulphate, sodium 
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carbonate, or sodium chloride are in solution ancl in high concentra- 
tion, so that it interferes with the absorption of plant nutrients. 
True alkalinity obtains where hydrolizable salts give rise to a con- 
centration of OH ions greater than in pure water. Pure water as 
H a O or HOH dissociates to a slight extent into hydrogen ions 
(H +) and hydroxyl ions (OH-). The hydrogen ions are bitter 
and give rise to acids and soil acidity. Hydroxyl ions give rise to 
true soil alkalinity. 

Origin of Salts in Alkali Soils:— All mineral soils are derived 
largely from the weathering of rocks. Stewart, Peterson, and 
Greaves have shown that there is an intimate relation between 
present-day alkali accumulations and the alkali contents of the 
rocks from which certain soils were formed. Prom extensive studies 
of the geological formations in Utah, Colorado, Arizona, "Wyoming, 
Idaho and Hevada, these investigators found that wherever alkali 
is formed and found in very large amounts it apparently originated 
from materials deposited from concentrated salt waters of some 
ancient sea in an arid climate. 

The origin of sodium carbonate is in some eases due to the 
weathering of mineral silicates, as for example soda felspar in the 
soil. Hilgard, however, believes that its most usual source is to 
be traced to a reaction between sodium sulphate and calcium or 
magnesium carbonates in the soil. 

The origin of sulphates is attributed to the oxidation of pyrites 
or by some agronomists to the occurrence of gypsum in the original 
rock. The possible accumulation of the sulphates supplied by rain- 
water does not seem to have been considered. 

How lands become Alkali: — Alkali soils are usually charac- 
teristic of arid regions. They may occur naturally or as the result 
of irrigation. We know soils are formed largely of disintegrated 
rocks. This rock contains many soluble materials. If the region 
is humid, these soluble materials are carried off gradually in the 
drainage waters. They find a resting place in bodies of water that 
have no outlet, as in the ocean, the Dead Sea, the Sambar Lake, 
and these waters become salt. When the region is arid, there is 
likely to be no drainage and the little water of rainfall is lost 
through evaporation and the soluble materials are left at the sur- 
face. If irrigation is practiced, more of the materials are taken into 
solution, more water is evaporated from the surface and more of the 
salts are accumulated on the surface. 

Composition of Alkali Soils: — The soluble salts occurring in 
alkali soils are numerous. Carbonates, sulphates and chlorides of 
sodium, potassium, calcium and magnesium occur in the largest 
amounts. Sodium may be present as carbonate, sulphate, chloride, 
phosphate and nitrate. Potassium may be similarly combined. 
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Magnesium is likely to appear as a sulphate or a chloride and 
calcium, as a sulphate, a chloride, or a carbonate. One salt will 
predominate in some soils, and other salts in other soils. The fol- 
lowing tables give the composition of the soluble salts from a num- 
ber of alkali soils. 
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Table I. 


Composition of some typical Alkali Salts. (Hilgard). 



Kern Co. 
California. 

Meagher Co. 
Montana. 

Kittitas Co. 
Washington. 

Tulare Co. 
California. 

Potash , , 

5T4 

1*18 

9- 58 

1-76 

Soda 

36-99 

39-56 

45-59 

38-39 

Lime 

0*15 

2.86 

0-03 

■; ,"L '' ■ 

Magnesia 

Ferric Oxide and Alu- 

0-23 

1*31 

0-07 


mina 

0-30 

• o# 

0-04 

. * 

Sulphuric Acid 

51-23 

34-97 

0-09 

13-20 

Chlorine 

0-29 

15-40 

0-99 

7-40 

Carbonic Acid 

0-23 

1*19 

34-93 

11-62 

Nitric Acid 


5-37 

■ »V 

10*50 

Phosphoric Acid . . 

0-09 

* • 

1-05 

P05 

Silica 

1'34 

0-05 

0-82 

# ' 

; Organic Matter , • 

4-or 

1-29 

7-03 

17-32 


Table il 

Composition of Alkali Salts, India. (V, A. damhane). 


X. 

White Alkali at 
Sarhari 

Sample No, 111. 

Black Alkali at 
Sukkur 

Sample No. 45. 

Black Alkali at 
Nawabshah 
Sample No, 99. 

Ca. Carbonate 

0-13 

0-19 

0-39 

„ Sulphate . , 

5-73 

14*15 

9-78 

„ Chloride 

Mg. Carbonate 


10-66 

22-46 

, , 

• • 


„ Sulphate 

M3 



„ Chloride . , 

, , 

• # " 

j 21*14 

Na. Carbonate 

0-05 

14-21 

013 

„ Sulphate , » 

9*12 

„ Chloride . . 

... 

83*84 

60*79 

46-10 
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, White and Black Alkali : — The chlorides, sulphates, carbon-.'- 
a a r n ^ rat . es S0( ii um j potassium and magnesium and the 
.chlorides and nitrates of calcium, are commonly included as alkalis 
m 1 . e S0li ; The sulphates and chlorides of sodium, potassium, 
calcium and magnesium, when concentrated on the surface of the 
son, produce a white incrustation which is very common in alkali 
regions during the dry seasons due to evaporation of soil moisture, 
incrustations of this character are called white alkali. 

The carbonates of the alkalis, particularly sodium carbonate 
issolve organic matter form the soil, thus giving a dark colour 
to the soil solution and to the incrustation. For this reason alkali 
containing large quantities of these salts is called black alkali, 
-black or brown alkali may also be produced by calcium chloride or 
an excess of sodium nitrate. 

Black alkali is much more destructive to vegetation and soil 
than is white alkali. A quantity of white alkali that would not 
seriously interfere with the growth of most crops will completely 
prevent the development of useful plants if the alkali is black. 

Movement of Salts m Soils : — If it were possible to maintain 
a moisture distribution in irrigated soils such that moisture move- 
ment would be continuously downward, there would be relatively 
little trouble from alkali on irrigated areas. A continuous down- 
ward movement of water would gradually decrease the quantities 
°* +^7 • e sa .^ s the surface soil from which plants obtain most 
or their moisture and food. However, in the absence of adequate 
under-dramage, percolating waters from either adjacent or distant 
lands soon fill the lower soil spaces and cause the water-table to 
rise. During periods between irrigations a high water-table 
favours the upward movement of water to the land surface where 
it evaporates. The soluble salts carried by the upward moving 
water cannot evaporate and hence they are deposited on or near 
the soil surface. 

The extent to which salts move with water passing 
a ^soil has been studied by a number of investigators, 
laboratory experiments, with alkali soils kept continuously so 
moist that there was constant water movement, Harris has shown 
that alkali, principally sodium chloride, is very rapidly trans- 
poited from one part of the soil to another either upward or hori- 
zontally. Ihe salts became very concentrated in the upper inch 
or two of the soil where the water was allowed to evaporate, 
lulaykov found salts moved gradually and more or less completely 
to the surface of a column of soil 150 cm. in height supplied with 
water at the bottom. Hilgard as well as Puchner and others has 
noted a migration of salts upward and downward as the moisture 
changed places. 
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Puchner using quartz sand loam and rich humus soils found 
the movement to depend somewhat on the physical and chemical 
properties of the soils. Powdery soils allowed the salts to move 
more readily than crumbly soils. Xossorieh reports a greater 
movement on a less clayey soil than on a sandy soil and that sodium 
chloride hastened the rise of water while sodium carbonate impeded 
it. It is probable that the differences both in the nature of the 
salts and in their concentration so often noticed in fields contain- 
ing alkali are, in part at least, due to changes in the nature of 
the soils which in turn modify the rate of capillary action. In 
studies of the movement of moisture, Briggs and. Lapham conclude 
that “concentrated or saturated solutions of all salts materially 
diminish capillary action’’ hut that in dilute solutions the neutral 
salts had very little influence on capillary action. They found 
sodium carbonate to have a greater influence on capillary movement 
than the neutral salts. 

The extent of the fluctuation of salts upward and downward in 
the field has not been determined with any degree of accuracy* 
Hilgard considered the movement to he mostly in the top 4 ft. Con- 
sidering the ease with which the salts move with the water and 
from observations of the movement of soluble salts with water when 
no alkali was present, it is very probable that the salts are frequent- 
ly moved to great depths where not prevented by impervious soils 
or by a water-table. Investigations show that water is seldom 
drawn to surface by capillary action from a depth greater than 
2 or 3 ft. so that the greater part of the alkali which penetrates 
beyond this depth never again reappears at the surface unless the 
water-table rises to within a few feet of the surface. Water 
movement below the top 2 or 3 ft. is probably caused by moisture 
removed by the plants or by the action of gravity so that it is 
improbable that there is such movement of salts other than local 
diffusion and movement with the gravitational water. 

Alkali salts confined only to the surface : — The alkali salts 
are generally confined to a few feet of the soil. This fact appears 
in the numerous examinations of alkali land to the depth of 4 ft. 
made in California, and further evidence on the subject is supplied 
by the purity of the water in the deeper wells sunk in the same 
district. We have thus to deal with a limited quantity of alkali 
salts, and the first and great lesson we have to learn is that the 
injurious effect of these salts depends entirely on their position in 
the soil. 
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Table III- 

Pounds of Alkali Salts per acre at various depths, Taiare, 
California. (Hilgard). 


Natural soil, unirrigated. 

Bare land, irrb 
gated 4 years. 

May 3, 1895. 

September, 1895. 

May, 1895. 

220 

260 

7,730 

130 

160 

4,490 

220 

200 

4,360 

240 

240 

3,180 

350 

540 

3,820 

950 

1,170 

2,860 

1,690 

1,970 

2,230 

1,470 

2,480 

1,090 

2,620 

3,200 

800 

4,910 

4,610 

580 

5,290 

5,120 

400 

4,260 

3,000 

360 

2,240 

1,100 

340 

1,140 

680 

190 

810 

450 

230 

490 

240 

270 


0" to 3" 
3" to 6" 
6" to 9" 
9" to 12" 
12" to 15" 
15" to 18" 
18" to 21" 
21" to 24" 
24" to 27" 
to 30" 
to 83" 
33" to 36" 
36" to 39" 
39" to 42" 
42" to 45" 
45" to 48" 


Alkali and Texture of the Soil : — Texture of the soil has con- 
siderable influence on the production of alkali land. In a coarse- 
grained soil, haying little power of retaining water, a considerable 
amount of percolation may occur even with a small rainfall ; in 
such a soil there will also be little return of saline solutions to the 
surface by capillary action. In a soil composed of fine particles 
both the conditions are reversed. Percolation is here diminished, 
the rise of the salt solutions to the surface by capillary action in 
dry weather also becomes more considerable; the conditions are 
thus far more favourable for the accumulation of saline matter in 
the surface soil. 

Alkali and Climate : — Soils in arid regions contain relatively 
soluble salts. A heavy annual rainfall, such as 
of humid regions, causes water to percolate 
through the soils and carry to the streams, rivers and oceans large 
amounts of soluble mineral substances. On the other hand, the 
scanty rains of arid regions do not penetrate the virgin arid soils 
deeply enough to cause appreciable percolation. The greatest depth 
of penetration (of the water from natural precipitation) is found to 
vary from 1 to 4 ft. depending on the amount and time of precipita- 
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tion and the nature of the soil. The lack of percolation through 
arid region soils, together with the excessive evaporation of water 
in arid regions, gives rise to the accumulation of large quantities 

of soluble salts that are injurious to plant life. 

Alkali and Rainfall : — The limits of rainfall within which 
alkali lands are found vary with other associated conditions. In 
the great California Valley with a rainfall varying indifferent 
parts between 6 and 34, inches, alkali lands are met with only where 
the rainfall is below 20 inches. In the United Provinces of India, 
alkali lands are found with a rainfall as high as 24 to 28 inches. 

The rain in these two localities is, however, very differently dis- 
tributed. In California the rain nearly all occurs between No- 
vember and April ; it falls thus in the cooler portion of the year 
when least is lost by evaporation * its whole effect is also con- 
centrated into a few months. Under these circumstances the rain 
produces the greatest amount of percolation through the soil 
which is possible under the circumstances. In India, on the other 
hand, half the rain falls as a torrent in July and August, the 
greater part of which runs off the surface instead of penetrating 
the soil, while the remainder of the rainfall is distributed 
throughout the rest of the year. The same amount of rain thus 
produces a smaller amount of percolation in India than in 
California. 

Alkali and Irrigation .— In irrigated regions, the injurious 
effect of alkali is in many cases discovered only after irrigation 
has been practiced for a few years. This is due to what is known m 

as a “rise of alkali”' and comes about through the accumulation 
near the surface of the soil of salts that were formerly distributed 
throughout, perhaps at a depth of many feet. Before the land was 
irrigated the rainfall penetrated only a little way into the soil and 
when evaporation took place salts were drawn to the surface from 
only a small volume of soil. When, however, irrigation water is 
turned on the land the soil becomes wet to a depth of perhaps 15 
or 20 feet. During the portion of the year in which the soil is 
allowed to dry, large quantities of salts" are carried towards the > 

surface by the upward moving capillary water. Although these 
salts are in part carried down again by the next irrigation, the 
upward movement constantly exceeds the downward one. This 
is because the descending water passes largely through the non- 
capillary interstitial spaces, while the ascending water rises 
entirely through the capillary spaces. The smaller capillary 
spaces, therefore, contain considerable quantities of alkali salts — 
the volume of water carrying the salts downward in the capillary 
spaces is less than that carrying them upward through these i 

spaces. Considerable quantities of soluble salts, therefore, aceu- : 

niulate at the surface after sometime. f 
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There are large areas of land in Egypt, m India and. even m 
France, Hungary, Austria and Italy, as well as in America that 
have suffered in ‘this way, and not infrequently they have reverted 
to a desert state. 

Alkali and Water-Table .— The nearer the water-table is to 
the soil surface, the greater is the driving force tending to cause 
water to rise upward from the ground water to the . surface. A 
hio-h water-table decreases the resistance to capillarity owing to 
the fact that it maintains a relatively high average percentage of 
moisture in the soil above the water surface. The soluble salts 
dissolved by downward percolating waters are held near the sur- 
face of the body of ground water, where they may readily, be 
drawn by capillarity back to the soil surface and there be deposited 
as evaporation occurs. 

Headen made a rather detailed study of the effect of seasonal 
movement of water-tables from which he concluded that as the 
water fell much of the salts in the free water was, retained by the 
soil so that the free water gradually became weaker as it sank, 
and again increased as it rose. He found that the kind and 
quantity of salts in the soil solution differed markedly from those 
found in the free ground water or from the alkali incrustations on 
top of alkali soil. Certain of the soluble salts were absorbed by 
the soil, while others moved somewhat more freely. 

Irrigation farmers sometimes urge the advantages of keeping 
the water-table within a few feet of the soil surface, because of 
the high crop yields obtained during the early years after it has 
risen from the great depths. The favourable moisture supply from 
a water-table a few feet below the soil surface does frequently 
cause high crop yields, but as a rule, in areas where alkali salts 
occur the temporary favourable condition of the high water-table 
is followed by serious decrease in yields, if not by complete non- 
productivity due to alkali concentration. The need for careful 
and conservative use of water in order to delay as far as possible 
the time of the rise of the water-table and also the need for pro- 
vi ding artificial drainage of areas for which present drainage 
is inadequate to keep the water-table below the soil surface, is 
not likely to be over-emphasized. 

High-yielding varieties of flax (linseed) from India are being 
successfully grown in the Imperial Yalley of California. 

According to the latest returns, the cattle population in 
British India alone is 151,339,000 ; sheep and goats amount to 
61,944,000 ; and the remainder, consisting of horses and ponies, 
mules, donkeys and camels total 3,777,000. 
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KEEPING MILK ClATS II INDIA 

By J. L. Goheen, B. A. 

Chapter IV. 

Housing 

The subject of Providing living quarters for goats need not 
be a very serious one, in a warm tropical country like India. 
Two or three points need to be kept in mind: first that shelter 
is required against excessive heat and inclement weather; next, 
protection from thieves and predatory animals, like the wolf, is 
essential; and third, there should be freedom from all kinds of 
vermin and posts that give so much trouble to goats. In short, 
furnish your goats with a place where they may he dry and 
comfortable, safe and secure, and free from vermin, and you will 
have done for them all that they require in the way of housing. 

A wide -spreading shady tree may he sufficient in the way of 
housing arrangements, where the climate is dry and mild, and 
where there is no danger of loss from thieves or animals. Such 
an arrangement will cost nothing, and if kept clean and dry, 
ought to be satisfactory under the conditions mentioned. How- 
ever, if one also keeps a male goat it will be necessary to have a 
separate spreading tree for him, because it has already been 
carefully explained that the male should always be kept separate 
from the females. Let him also have his nice spreading tree, and 
make all conveniences for his feeding there just as satisfactory as 
they have been made for the other goats, and the chances are that 
all will go on very nicely. The little kids can be kept under the 
large inverted type of basket that shepherds use for keeping the 
new-born lambs, and they will get on very happily in that until 
they are old enough to run along with their mother. 

Probably most of the sheep and goats in India today are kept 
under some conditions as described above, except that there is no 
segregation of the males from the females. No doubt a good 
many of them have even more covering oyer their heads in the 
form of a thatched roof, or something like that, and that is an 
important point, for goats should always be protected from 
dampness. It is true that they may get wet when out grazing 
in the rain, hut their quarters should be located in a place where 
there is good drainage— a place that is high and dry. Dampness 
in the living quarters brings on colds and these may later on 
develop into pneumonia, one of the few diseases to which goats 
are quite susceptible. It is very important, then, that the floors, 
especially, but also the sides or walls of the quarters, be kept as 
free from dampness as possible. 
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• If weather conditions are not favourable, or if there are nearby 
jungles where wolves or panthers arc likely to exist, then it is 
highly desirable that there 
be strong and well-built 
quarters for the goats, other- 
wise one may suffer no small 
amount of loss. The shed 
or building required need 
not cost a great deal of money 
but one should spend a good 
deal of thought as to its con- 
struction. It should have 
sufficient room in it for the 
goats one intends to house 
there ; there should be pro- 
per arrangements for feed- 
ing, and possibly for the 
storing of feed, unless one 
intends to store it elsewhere j as stated above dampness must be 
kept out, also all other enemies ; there should be good arrange- 
ments for draining out the urine, so that it may collect outside; 
and if one intends to keep a male goat for breeding he should 
have either quite a separate compartment well shut off from the 
other goats, or else a special shed of his own. All this, then, 
requires careful planning. 

The size of the building will naturally depend chiefly upon 
the number of goats one intends to keep in it. Roughly speaking 
about 10 to 12 square feet are required per animal (say a space 4' 
by 2J' or 3' in size), this not including the space in front of each 
animal for the manger but simply enough space for the body of 
the goat itself. The manger should not he less than 15" wide, 
and each goat should be allotted as much space in it as is allotted 
for the width of body, viz,, 2|' or 3'. If there are a good many 
goats to he kept it will be well to plan for the gable-ioof type of 
building. It should be made wide enough for two lines of goats, m 
facing each other, with the manger in between the lines. " This 
should mean that it would he not less than 10' wide, and if it were 
made 12' that would he better. The length would depend on the 
total number one intended to keep. The height of the roof should 
be at least enough to permit one to walk about erect without dan- 
ger of hitting one’s head. Care should be taken to see that there 
are no leaks in the roof, also that the slope is sufficient to drain 
the water off rapidly. 

It would be well to raise tlie floor of this building at least 0" 
above the level of the ground outside. In addition to that the - 
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floor itself should have a decided slope downwards from the man- 
ger to the sides of the building, there being a drop of at least 3" 
from the manger to the edge of the space allotted for the. goat. 
That would mean that the manger should be not less than 9* 
higher than the level of the ground outside. This floor should be 
made of earth well stamped down so that.it will not give way to 
the stamping of the goats as they stand in their individual stalls. 
All around the inside edge of the building there should he a good 
drain leading to a pit outside where the manure and urine are to 
he stored. This drain or gutter should he well made so that the 
urine does not sink into the ground within the building hut does 
actually flow out to this pit. 

Materials to be used for this building may be such as suit the 
conditions of any given locality. It will he advisable to have 
walls constructed on that side or those sides from which the pre- 
vailing rain and winds come. The other side or sides may be en- 
closed with some strong kind of wire fencing or some other light 
and suitable material such as will insure good ventilation. There 
probably need be only one door to the building and it may be loca- 
ted in the most convenient place, while windows may or may not 
he constructed according to the conditions of the particular spot. 
It will be advisable, however, to allow sunshine to enter the house, 
particularly in the mornings, and as stated above, it is very neces- 
sary that there be good ventilation. If the building is made 
secure so that thieves or predatory animals can not enter, and 
vermin has little or no chance to hide, one may feel quite well 
satisfied with the building. It may have cost little or much, hut 
it should have in it the requirements and specifications, simple as 
they are, mentioned above. 

It will be far better to have the male goat housed in an en- 
tirely different building, and one that is located about 50' at least 
distant from the other goats. He is to he kept there off by him- 
self, consequently he should have quite a good deal more space 
then was intended for the females in their home. His house may be 


the shed- type roof, (roof sloping one way) for this will he cheaper 
to build. It should he at least 8 wide and as many feet long for he 
should he allowed to have a fair amount of freedom in this house. 
Furthermore, at breeding time, the females should be always 
brought to him. The floor should be raised, as stated above, and 
there should he good ventilation, also chance for the sun to shine 
in each day. The manger may be built along one side of the 
house. It will he well if this shed is so placed that the male goat 
will not have occasion to see the other goats — -at least he should 
not see them frequently because that will cause him to become 
unduly restless. He will he much happier and keep in better 
condition if he lives his own quiet life. 
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There should he an enclosed run adjoining the main house 
where the young kids may be let out each day for play and exer- 
cise. This run normally should he longer than it is wide, and it 
should he so constructed that the kids may be perfectly safe from 
outside enemies, while they themselves must not he allowed to get 
outside. If some large rocks are available, or failing them, some 
stumps of trees or similar objects, these may be kept in the middle 
of the run so that the kids may climb or jump upon them. They 
delight in such play and it is excellent for them. It would be 
well also to have several trees inside or near this run so that there 
be good shade for the kids. They should not be exposed to the 
hot sun during the noon hours of the day. 

The male goat ought to be provided with a run in a similar 
manner, and in it there also ought to be some objects on to which 
he can climb or jump. This is especially important because ordi- 
narily he will not be allowed out to graze, unless he should be 
taken to some separate spot and tethered there. It is quite all 
right to do that provided one is careful to see that he is securely 
tied, also that he has shade for the noon hour. In any case, how- 
ever, it is advisable that he have his own run. 

Groat manure is very valuable and one will find that there 
will be good demand for it, if indeed one is able to spare it. 
Hence it should be carefully stored. For this purpose a pit is 
necessary. This pit should be fairly deep, say not less than 3 feet 
while it also ought to be 3 to 4 feet wide, and as long as the num- 
ber of goats one keeps should indicate. The pit should he located 
rather close to the main house so that the urine may be drained 
into it. The goat droppings and sweepings from the stable 
should be thrown into this pit systematically. By that it is 
meant that one should begin to fill the pit from the end nearest 
the house, and see that a section there is filled up level with the 
surface of the ground when that section should he well covered 
over with the top soil from the pit, and a new section begun in 
similar manner. The sealing up of the pit this way means that no 
valuable gases are allowed to escape, also that the manure rots 
more quickly and its several ingredients become more easily avail- 
able to the crops once it is taken out and put into the ground. 
Furthermore, by covering the manure there is far less danger of 
stable flies finding a nesting place. And it is important that 
these be kept from infesting the goat stable. 

Points to be noted, then, in connection with housing may he 
summarized as follows : - 

1. Where the climate is favourable, goats may he kept under 
wide shady trees, provided of course that there are no wolves or 
panthers about, 



2. Good drainage is essential where the goats are kept, for 
dampness is a source of great danger to them. Cleanliness is 
most important also, and for this purpose the location of a manure 
pit near the stable, into which the urine may drain and all sweep- 
ings may he thrown is a very necessary part of the equipment. 

3. If for the sake of more security and protection a building 
is required, this building should he 10' or 12 ' wide with a manger 
of 15" width running down the centre, the goats to be tied on 
either side, and 10 or 12 square feet allotted to each goat. 

4. The roof of such a building should bo gable-type high 
enough to insure plenty of space for the care-taker to move about 
freely. The walls should he so constructed on the sides from 
which rain or winds come as to keep out dampness and the floor 
should be raised at least 6" to 9* to insure good drainage. There 
ought to be good ventilation and it would be well to arrange so 
that the morning sun can shine, into the house. 

G. Buns should be provided for the kids and the male goats, 
each adjoining its own building, and supplied with some sort of 
objects upon which the animals may climb or jump. Good shade 
also is essential for these runs. 


Special Notes. 

1. In the main building, room should be set aside for female 
goats that have given birth or are about to give birth to kids. It 
would be well to have one or more special compartments separated 
off for this purpose, each to have sufficient space for some free 
movement for the mother goat and her kids. Such compartments 

might be 4' by o' or G\ There 

S % might be aUo kept one similar 

i 8 compartment for growing kids, 

v ! it to be of similar size. .Failing 

, . .* ■ that kids could be kept under the 

c; ■ » inverted type of basket that shep- 

J | I 1 herds use, dining the night In 

|Kk 1 - ‘ somi1 vacant corner, and turned 

HR f ngk ,* \ y | 'most' in their run during the day- 

a y * time. 

12. An ideal stable would also 
WBM .4'- - I allow for a special space in which 

* Hf ; the milking is to be done, say an 

’ V f ] earthen platform near the door and 

pPpfc raised about one foot above the 
—r - general level of the stable floor. 

FemateVf slanfn B^eed . This platform should be 4‘ long and 

(■ Continued on page 49 .) 
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SOME DISEASES OF DOMESTICATED ANIMALS COMMUNICABLE 
TO HUMAN BEINGS 

By S. 0. Banerjee, GLB.V.C., Veterinary Surgeon, 

Allahabad Agricultural Institute. 

Many people are ignorant of the fact that amongst the 
numerous diseases that attack domesticated animals there are 
some which can also attack human beings, These diseases are 
mostly caused hy micro-organisms and if somehow or other the 
causal organisms gain entrance into the human system they 
produce the specific disease. It is important, therefore, to have 
a knowledge of these diseases, and hence brief descriptions of 
them are given below : 

1. Anthrax .— It is a rapidly fatal infective disease of the 
blood known from very early times and is caused hy Bacillus 
Anthracis. It attacks all mammals including human heings. 
Sheep, cattle, camels and horses are susceptible in the order 
named. Carnivorous animals are highly resistant. Cold blooded 
animals are immune. The disease in animals is so very acute 
and runs so rapid a course that rarely any symptom is noticed 
during life and it is usual to find an animal lying dead. The 
usual manifestations previous to death are very high temperature, 
abdominal pain, cyanosis of the external mucous membranes, 
blood in the nostrils, feces and urine, convulsions and death. The 
carcase very rapidly decomposes and tarry black blood comes out 
of the nostrils and rectum. The diagnosis should be confirmed 
by postmortem and microscopic examinations. The mortality in 
this disease is eighty to one hundred percent. The mode of infec- 
tion in animals is mainly hy ingestion of food contaminated with 
bowel and other discharges of the diseased animals ; flies and 
biting insects may also infect healthy animals. Men contract a 
cutaneous form of the disease— the “malignant pustule” — through 
contamination of open wounds and it is not uncommon that labo- 
ratory workers, butchers and slaughtermen get the disease by the 
handling of materials from infected carcases ; cases are also on 
record where the infection occurred hy using unsterilized and 
infected shaving brushes. The pulmonary form of the disease in 
man— the “woolsorters” disease with symtoms of septicaemic 
infection — is contracted by the inhalation of hair and wool from 
Anthrax carcases and the intestinal form of Anthrax is contract- 
ed by the ingestion of contaminated materials giving rise to fever, 
vomiting, pain, dyspnoea and cyanosis. 

The blood of an Anthrax carcase abounds plentifully in the 
causal organisms. When these organisms come out along with 
spilt blood and get in contact with air they form highly resistant 
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spores and have been known to remain alive and infective fora 
period of about thirteen years. While taking preventive measures 
for the spread of the disease this point should he remembered and 
the carcase should be burnt or buried unopened with lime at least 
six feet under the ground. The postmortem should be done in an 
out-of-the-way place not frequented by either men or animals. 
Shaving brushes which do not come from a reliable source should 
be looked upon with suspicion and should be sterilized by soaking 
at a temperature of 110° for four hours in a 10 per cent solution of 
formalin before being used. 

2. Glanders- Farcy . — It is a highly contagious disease of the 
lymphatic system mainly of the equines and is caused by bacillus 
mallei. When the disease manifests itself in the respiratory 
passages it is customary to call it glanders and when the lym- 
phatics of the skin are affected it is termed farcy. Both forms of 
the disease may occur simultaneously in one and the same case. 
Cattle and chickens are immune to this disease. Goats, sheep, cats 
and dogs have contracted the disease but occurrence in them is 
uncommon. Animals may get the infection through inoculation, 
inhalation or ingestion. The symptoms in the glanders form are a 
glairy sticky discharge from one or both nostrils, ulceration on the 
nasal mucous membranes, swelling and hardness of the submaxil- 
lary lymphatic gland and a variable amount of fever ; the animal 
looks unthrifty and has an abnormally large appetite ; often there 
is a short, hollow cough and a simple punch on the ribs makes the 
animal grunt indicating that the lungs are affected. 

In the farcy form there is usually swelling of one or another 
of the limbs. The lymphatic vessels swell up with nodules or 
“buds” and ulcerations along their course. These ulcerations do 
not show any tendency to heal, and discharge an ichorous yellow 
pus. For definite diagnosis all doubtful animals should be tested 
with mallein. 

Men contract the disease by contamination of cuts, scratches 
and abrasions, and hence should he careful in handling diseased 
animals at postmortems and in laboratory experiments. 

The bacillus mallei is easily destroyed by a temperature of 
131°F in ten minutes, or of 212°F in two minutes. A one percent 
potassium permanganate solution or a five per cent carbolic acid 
solution soon destroys it. 

As the disease is highly infective and dangerous to men, neither 
the maintenance nor the treatment of the diseased animals is 
advisable, and whenever one is sure that an animal is suffering from 
glanders it should he destroyed. 

3. Rabies : — It is one of the world-wide and oldest known 
diseases. It is an acute, specific inoculable disease affecting prin- 
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cipally the nervous system. All warm-blooded animals are sus- 
ceptible to it. It is essentially a disease of the carnivorous 
animals — human beings and other animals being affected, only as 
the result of bites of these animals. The specific organism caus- 
ing the disease is deemed to be an ultramieroscopic one and exists 
in the brain, medulla, cord, peripheral nerves and saliva of the 
dead or diseased animals and men. It has been proved that the 
virus is present in the saliva up to eight days before clinical 
symptoms are developed. Once the symptoms have set in, the 
animal never lives longer than ten days. 

In dogs and in other animals two types of this disease are 
met with : (1) The furious form and (2) Dumb or paralytic form. 

The former is more common in dogs but each form may turn into 
the other. The premonitory symptoms in both these forms of the 
disease are the same. The first noticeable symptom is a marked 
change in the disposition of the dog, there being a tendency to 
hide away in corners and under beds. In other cases the animal 
becomes more affectionate and desires to lick the hands of the 
owner. Following this stage come the symptoms of nervous 
excitability manifested by restlessness, constant getting up 
and lying down, the least sound making the animal startup 
violently. It will bite a stick if held before it and will try to 
catch imaginary objects. The barking changes into a peculiar 
vacant drawling howl which is diagnostic of the disease. Then 
the more violent symptoms develop ; the animal rushes about 
each and every object it finds in its way. Salivation is very 
profuse and the saliva hangs like strings from the mouth. Kabid 
dogs when they get loose have a special tendency to bite 
other dogs and run aimlessly a great distance. Paralysis, how- 
ever, soon sets in, first starting on the liind legs, then becoming 
general. 

In the dumb form of the rabies a paralysis of the muscles of ’ 
the jaw takes place, which causes the lower jaw to hang and drop 
down and the saliva to dribble from the mouth. This form of theyf v 
disease is frequently mistaken for the dog having a bone in the v 
throat, but in the latter case the animal will constantly try to dis- 
lodge the hone by its front feet ; in rabies this does not occur. 

Like men, rabid dogs do not suffer from hydrophobia. Treat- 
ment of any sort is useless when ouee the symptoms of rabies 
have developed both in dogs and human beings. 

The period of incubation of the disease is extremely variable 
and depends upon : (1) The site of the wound, (2) The relation of 

the nerve, and (3) the amount of virulence of the virus. Gener- 
ally it may he told that the deeper the wound and the nearer it 
is to the brain the shorter is the incubation period. The ave] 
incubation period is as follows : 
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Man— forty days ; .Dogs — twenty-one to forty days. 

To control the spread of the disease in dogs the following 
measures may be taken if possible : (a) destruction of all owner- 
less dogs, (b) owners held legally responsible for damages inflicted 
by their dogs, (c) compulsory notification of ail cases of suspected 
rabies and (d) muzzling and quarantine of dogs. 

References : — Diseases of Animals in Tropical Countries, 
Edmonds and Walker. 

A Treatise on Hygiene and Public Health, 

B. 1ST. Ghosh. 

Hand book of Contagious and Infectious Dis- 
eases in Animals, Army Headquarters. 


( Co n tinned fro m page 46) 

2-|' wide, and there should be a small manger at the head end 
where the goat may he tied and fed while the milk is being drawn. 
A low table or long stool of similar dimensions would probably be 
just as serviceable as the permanent earthern platform. 

?>. As has already been pointed out it is most important that 
tlie mangers he kept clean and that there be no place for vermin 
to hide anywhere in or about them. The walls should be high 
enough to keep the goats from stopping into the feeding place, 
while the tying arrangement should consist of a swivel ring 
fastened to the ground on the outside where the wall joins the 
floor. Only enough rope should be given to permit of the goat 
getting her head well down into the manger. 



A cure for Prussic Acid poisoning : — An effective cure for 
prussic acid poisoning in livestock has been discovered by veteri- 
nary scientists of the United States Department of Agriculture. 

^Sodium thiosulphate alone, or in combination with sodium nitrate, 
if administered in time will save the lives of animals poisoned by 
eating plants which for some reason or another have developed 
prussic acid or hydrocyanic acid. Prussic acid does not develop 
in dangerous quantities in healthy growing plants, but does devel- 
op on the valuable forage crops when the normal growth has been 
retarded or stopped by drought, frost, wilting, mowing or other 
causes. It is found to be most prevalent in the sorghums (juar), 
johnson grass (barn), arrow grass, Sudan grass, flax, wild black 
cherry and wild ehokeberry. Treatment should be given by a 
skilled veterinarian and the Bureau of Animal Industry in inform- 
.. ing the profession as to the results of its experimental work and 
..-proper means of administration . — Pacific Rural Press, (£7".$. A*} 
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Allahabad Agricultural Institute. 


The fifth annual Farmers’ Fair of the Allahabad Agricultural 
Institute will he held as usual early in March, 1935. The date 
has tentatively been set for March 4 to 7 inclusive and these 
dates will probably be adhered to though it is possible that they 
will be changed 2 or 3 days earlier. 

The Fair will follow the same general lines as in previous 
years. There will be exhibits of implements, crops and processes 
in all phases of agriculture. Prizes will be offered as usual for 
the best examples of various crops, field, vegetable and fruit. 
There will be a ploughing contest as was held last year, the prizes 
being Wall-Wall ploughs. There will be exhibits of Women’s 
handicrafts, posters on health and hygiene topics, exhibits of 
dairy products, fruit and jams. 

In addition to the special exhibits, the different lines of work 
ordinarily carried on by the Institute will be open to inspection. 
The cross-bred cattle, Napier and Guinea grasses and other special 
lines of work will be open to study. 

In line with its usual practice of showing for the first time 
any new development perfected during the year at the Fair, the 
Institute will show for the first time this year a new plough devel- 
oped especially for ploughing hard dry ground. It has been 
tested for two seasons and has proved highly successful. Both 
bullock and tractor models will be shown. A tractor mounted on 
pneumatic rubber tyres will also be a feature of interest to many. 

The Fair is open to the public. No admission is charged and 
wherever possible, accommodation will be arranged for out of town 
visitors. Demonstrations will be held in the daytime and popular 
meetings in the evenings. 


Request for Back Numbers 


The following hack numbers of the Allahabad Farmer are out 
of print ; Vol. I, Nos. 1, 2, 3, 4 ; Vol. II, Nos. 1,4; Yol. Ill, Nos. 
1, 3, 4 ; Yol. IV, No. 3 ; Yol. V, No. 3 ; Yol. VI, No. 1 ; Yol. VII, 
Nos. 1, , 6 ; Yol. VIII, Nos. 1, 5. As there are frequent requests 
for some of these, the managi mont would greatly appreciate re- 
ceiving copies from readers who are willing to help in this way. 

The New York Public Library desires the following issues 
to complete its file: Yol. I, Nos. 1,2; Yol. II, No. 4; Yol. Ill, 
No. 4 ; Yol. Y, No. 3. Readers in America are requested to send 
copies direct to the Director, New York public Library, Fifth 
Avenue and 2nd Street, New York City, 
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It is announced that the Practical Training School in Rural 
Reconstruction which accepts students from various parts of 
India, Burma and Ceylon will he conducted in 1935 during the 
month of April at the Martandam Y.M.C.A. Rural Demonstration 
Centre, and in its Extension Area. Dr. D. Spencer Hatch has^ re- 
turned to India and will be in charge of the training. Applications 
are being received; and further details may be had from the 
Y.M.C.A. District Office, “Keston”, Trivandom, S. India, 



ALLAHABAD AGRICULTURAL INSTITUTE 


CAN NOW SUPPLY 


THE “WAH-WAH” PLOUGH WITH ATTACH1EITS 


The “Wah-Wah” plough is suitable for all purposes. It works on the same 
principle as the desi plough, but is more efficient. The smallest country bullocks 
are sufficient to work it. Price complete, Rs, 6*8. Iron, parts only, without wooden 
beam, Rs. 5-8. 

SPARE PARTS AND ATTACHMENTS 

No. 1. Stabilizer used with flat sweep and furrow makers. 

No. 2. Flat sweep for replacement, with cultivator attachment. Has replaceable 
patch point, Re. 1- 

No. 3. Meston Bottom modified for attachment to “Wah-Wah’ ’ Plough, Rs. 5. 

No. 4. Furrow maker. Can be supplied in 10", 12", and 15" sizes, for 
making all sorts of furrows and ridges. With cultivator attachment can be used 
for cultivating, weeding, and mulching. Rs. 3*12, Rs. 1-12, and. 6*8, respectively. 

No. 5. Special furrow maker lor making furrows for sugar-cane planting. Can 
also be used for earthing up crops, Rs. 10*12. 

No. 6. Cultivator attachment. This is useful for intexculture, Rs. 6. 

(NOTE.— Furrow makers are imported al present, and prices are subject to chanue.) 

Prices and particulars from — 

AGRICULTURAL ENGINEER 
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X INDIA 0 BURMA T 

0 93, OLIVE STREET, CALCUTTA. 
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0 COCHRAN BOILERS 

o 

<) 


ARE BUILT SN 24 DIFFERENT SIZES 

For 150 1° 6,000 lbs. of Steam per hour 


O 

O For Real Fuel Econo* 
££ my and Freedom from 
0 Irritating Maintenance 
g Worries 

q The Picture Shows 
0 the Cochranette, the 
5 Smallest of Cochran 
O Boilers. 

0 

O It is 2'-6" dia. X 5'-6" 
0 high and will give 

8 150 lbs. per hour Easy 
Steaming from cold feed. 


Built with a remove* 


0 
0 

0 able top for easy in* 
q ternal Inspection and 
O Cleaning 

0 A Perfect little boiler 


O 


for Dairies and other 
small Steam Users 

SEND Y0CR 
ENQUIRY 
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IMPERIAL COUNCIL 


OF 


AGEICDLTDEAL RESEAKCH, INDIA 


The following three journals are issued under the authority of the 
Imperial Council of Agricultural Research: — 


(1) Agriculture and Live Stock in India. 

A bi-monthly journal of Agriculture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 0. 

The Indian Journal of Agricultural Science. 

A bi-monthly scientific journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15. 

(3) The Indian Journal of Veterinary Science and Animal 
Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. Q. 


( 2 ) 


(All communications regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Branch, Post Box 2078, Calcutta.) 
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Branch : 
CALCUTTA 


Head Office : 

NAYAGrANJ, OAWNPOEB 


Please mention The Allahabad Farmer 


Limited 
Breeding 
Stock Mow 
Available 


Piggery 
Products 
Offer a 
Sure Profit 


Cross-bred Pigs for Sale at 
Reasonable Prices 


PRICES UPON APPLICATION 


DAIRY MANAGER 

Agricultural Institute Dairy 

(Jamna Par) ALLAHABAD, U, P. 


High Quality Cattle Feed 


AT MODERATE PRICES 


Oil-cake, bran, barley, ehooni, karai, linseed, 
mustard, paddy, oats, wheat and maize 

Strictly Fresh and Pure 
A TRIAL WILL CONVINCE YOU 


Deoki Nandan Mahadeo Pershad 


Bankers, Government and Municipal Contractors, 
Mill Store Suppliers and Commission Agents. 


\ a 
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Rs. 4,000 Given Away 

To Mission Hospitals. Dispensaries, and Missionaries 
Assisting in District Medical Work! 

During the year 1933 we have given our Patrons over Its. 3,000 in 
free packing and delivery of Compressed Tablets. We have sent them 
to all parts of India, Burma, and Ceylon, as well as Arabia and Persia, 
at no charge to the Purchaser. We propose to do the same for 1934, 
and expect to distribute at least Its. 4,000 in this way. If you want a 
share send us your orders for Compressed Tablets and Quinine 
Powders at Special Missionary Rates. 

Special Reduction to Missionaries Only 

Quinine Sulphate Powder ... Rs. 18 per pound. 

Quinine Bisulphate Powder ... „ 18 per pound. 

Quinine Bihydrochloride Powder ... „ 26 per pound. 

PI asmoquine Pure Tablets, 1/3 gr. ... „ 6 per hundred. 

Atebrin Tablets, 1| gr. ... „ 10 per hundred. 

Write for P- ice Lint of Comprised Tablets 

The All-India Missions Tablets Industry 

BOWRINGPET, S. INDIA 
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= — ^ DESTROY ALL YOUR UNWANTED 
SHADE TREES BY MEANS OF 

ATLAS TK KEK1LLEK 

USED EXTENSIVELY BY PLANTERS 
THROUGHOUT THE WORLD 


V 


FOR 
ALL 
YOUR 

REQUIREMENTS 
IN 

MACHINERY 
ANTICORROSIVE PAINTS 
CALCIUM CARBIDE 
BELTING AND BELT FASTENERS 
EMPIRE FENCING 

HEAVY OIL ENGINES —CO IV $U LT ! 
BOILERS, VALVES 
ROOFING MATERIALS 
OIL BURNERS 
SAWS AND TOOLS 
ETC., ETG- 


MACBETH 


engineers 

Hornby Road A Church Lane 
BOMBAY CALCUTTA 

A 




J 
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GOLDEN ADVICE 
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the Kashmir Government Exhibition, and Diplomas from various Vice- q 
roys and Lords of the British Empire, for the appreciation of the excellent A 

— ...1 a a ... ... • .1 j xu~ V 


Tourists in the Happy Valley of 
Kashmir (India) 

desirous of purchasing Walnut Wood- work and Painted Papier Mdche 
of Kashmir. Kindly visit the Grand Show-rooms with the marvellous 
display of— 

Carving on Wood I Painted Papier Mache 

All Kinds of Furniture { Oriental and Local-made Rugs 

Curiosities 

of the old and reliable firm — 

GANEMEDE 

Who has won Gold Medals every year in the open competition o^ 


Writing sets, consisting of 
blotter, paper-case, pen-tray, paper- 
knife, and stamp box. 

Bowls in every shape and size; 
brass-lined bowl sets, consisting of 
one bowl, eight finger-bowls, and 
one pair candlesticks; brass-lined 
beggar-bowl sets, consisting of one 
large beggar-b owl, ei ght small beg- 
gar-bowls, etc. 


Walnut Wood-stuff 


work and good service rendered by the firm, 

Articles— of every description, according to the taste of customers, are 
always ready in stock for immediate supply. 

Orders— will be promptly executed to the entire satisfaction of customers. 
Packing— is done by experts, and under the supervision of the managing 
staff. 

Besides — all these facilities, and the best of workmanship and finish, the 
prices are comparatively low and cheap. 

For the guidance of tourists, a brief list of the Wood and Papier () 
Maclie-stufi is given below: — 

Painted Papier Macke 

Toilet sets, consisting of mirror- 

frame, powder-box, one pair candle- Dining-room suites, bed-room 
sticks, jewel-box, brush-tray, hair- suites; screens of every size and 
pin box, hair and cloth-brushes. shape; ladies’ and gentlemen’s 

w ' writing-tables and desks; tables, 

square and round; gate-legged 
tables; tea-tables; nest of tables, 
and tables for messes; letter-racks: 
overmantel and mantlepieces; hall- 
seats and chairs; coal-boxes: 
couches; beds; dressing-tables; cock- 
tail tables; bridge tables; combined 0 
bridge and wine tables; cake-stands 0 
etc. 0 
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be Human Mature 
to Gamble 



BUT 


Why Gamble on 
Your Separator? 


1J7 OUR very living depends upon the efficiency of your Separator. 

Why take a single chance? There is no element of doubt when 
you choose an ALFA-LAVAL - over 80,000 satisfied ALFA-LAYAL 
Users in New Zealand alone are your assurance of ALFA-LAYAL 
Supremacy— a leadership in performance, sales, and service that has 
been maintained for over 54 years. In the face of the ALFA- 
LAYAL’S unequalled reputation why gamble on any untried or 
untested machine? 

Only the ALFA-LAYAL has all the following features: — 

(1) 100 Per cent. Phosphor Bronze Rust-proof Bowl, Discs, 

and Distributor. 

(2) Patented Ball-bearing Spindle 

(3) Special Forced-feed Oiling System. 

REMEMBER THAT EVERY FART OF AN ALFA-LAVAL IS 
DEFINITELY GUARANTEED 


Xx FOR. FULL PARTICULARS WRITE TO 

1 EDW. KEV ENTER, Ltd. 


DAIRY FARM P. O., ALIGARH, U. P. 
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AGRICULTURAL IMPLEMENTS g 


BAND AND POWER PUMPS o 


A complete set of our literature g 

o 

sent free on request g. 


Kirloskar Brothers, Ltd. 3 


KIRL0SKARYAD1 

(Dist. Satara) INDIA 


COOOCOCCO'OC C0 : 00 

Please mention The Allahabad Fab her 
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Mobiloil' 


Protect jmur tractors and machines 
with e&rreet luhrlcatiosi 


The only true economy is to keep 
tractors and other machinery always 
in good condition by correct lubrica- 
tion. There is a scientifically correct 
grade of Mobiloil for every make of 
tractor, and oils and greases for all 
other machinery. Consult the Mobil- 
oil Chart, fallow its recommendations, 
and you are sure of keeping all your 
machines in the best working order 
at the lowest overall cost. 


A gricultural machinery is a 

heavy investment, well worth 
protecting. Operating costs must 
be kept low, but experienced tractor- 
owners know it is very false economy 
to use any but the best oils and greases. 
It may appear possible to save a few 
annas by buying a cheaper oil, but 
far more is lost by the resulting rapid 
wear and need for frequent decar- 
bonisation, repairs and replacements. 


Always use 


For easy starting, better perform- 
ance and slow carbon formation 
in your tractor, use superior 
ELEPHANT BRAND Kero- 
sene Oil. For all-round results 
use high test SNOWFLAKE 
BRAND Kerosene. 


STANDARD- 
VACUUM OIL 
COMPANY 


****** ***********Hefc********* ************* 
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% The Golden Jubilee of a Romance g 


“ORDER OP THE'DAY.”— A Customer writes from Eenya'to say that 
Pocha’s Doob Grass Sheds for Lawns are “ the order of the day ” there. 
The facts as they are recorded in the immense business of the House of 
Pocha with several tens of thousands of Customers in India, Burma, and 
Ceylon go to show that all Pocha’s Garden Supplies are “the order of the 
day ’’—from a Seed-packet to a Lawn-mower. 

GOLDEN JUBILEE.— Fifty years ago a few seeds were sown from at 
small Seed-packet . . - Therefrom sprang a small Garden . . . Therefrom a 
small Business . . . And then came more Gardens . . , And then— came 
more Business • . . the Orders began to pour in from everywhere, 

Thus, one man selling a small Packet of Seeds became a Famous Firm 
selling Hundreds of Packets a Day. Thus, literally, in fifty years time a 


Free on request, Catalogues of Seeds, Bulbs, Plants , 
Tools and all Garden Supplies. 


PESTON.II P. POCHA & SONS g 

SHED-MERCHANTS, POONA 

)0ff 0 Cr0(?0 (F0 i>0<W (?0(?0 (?0 (?0(P , J ' (? 0 (F0CP00 
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Milk Testing Apparatus 


CENTRIFUGES 
BUTYROMETERS 
WATER BATHS 
BALANCES & WEIGHTS 
GLASSWARE 
ETC., ETC. 


FDLIi PARTICULARS OF 

GERBER’S APPARATUS 

FROM 

The Scientific Instrument Company, Ltd 

Esplanade East 
CALCUTTA 


240, Hornby Road 
BOMB AIT 


5A, Albert Road 
ALLAHABAD 


Please mention. The Allahabad Farmer 




WINK EL ZEISs l 
51 ICROCOPES f 


LABORATORY 


ADVANCED WORE 


ELECTRIC INCUBATORS 
AUTOCLAVES 


Sole Distributors - 


Ad nr Dutt&Co., Ltd 


5, DALHOUSIE SQUARE 
CALCUTTA 


Branches; BOMBAY .and MADRAS 


Please mention The Allahabad Fabmeb 
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AGRICULTURAL 
INSTITUTE, 
ALLAHABAD, 
U.F., INDIA 


march 
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risk- l*reak-d©wn 


em-reet Iwtsricatiois 

Is true ee®a®my 


T RACTORS and other farm machines only pay when working. If a 
break-down occurs, the repair bill is not the only cost: there is 
often a more serious loss through the delay of work urgently needed. 
It is essential, then, to guard against break-down, and also to keep 
operating costs down. Both results can only be achieved by correct 
lubrication, which reduces wear to a minimum and keeps tractors 
and other machines in good running order without 
the expense"s~6f constant repairs. A few annas saved 
by using “cheap” oils may involve very serious expense 
through damage due to ineffectual lubrication. 

There is a scientifically correct grade 
goyle Mobiloil for every tractor, and Gargc 


For easy starting, better 
performance and slow 
carbon formation in 
your tractor , use ELE- 
PHANT BRAND 
Kerosene Oil. For all- 
round results use high 
test SNOWFLAKE 
BRAND Kerosene. 


Aiw%$$ use 


STANDARD -VACUUM OIL COMPANY 
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“ST AND ABB” 

THE 

ONLY CREAM SEPARATOR 

ON 

WHICH FARMERS CAN THRIVE 

With regard to material and construction, no objection can be 
raised, so that this ha d separator can be recommended as good and 
reasonable in price. 

(Professor) Peter Berne, Switzerland 
Judge the “STANDARD” by these improvements — 

1. Cleanest skimming efficiency with 
varied thickness of cream. 

All parts touched by milk and cream 
are made of special bronze and 
brass metals; no tin and steel parts 
to rust. 

All the exposed parts are highly 
nickel-plated. 

Running of all parts in oil bath. 
Easy, smooth, and noiseless working. 

spring in the neck hearing, 
simple to clean. 

Bell speed indicator. 

Revolving bracket for milk basin. 

Oil level to check shortage of oil in 
the housing 

Clarification of milk without separat- 
ing cream from it. 

separated by this hygienic separator retains its sweetness for 
longer than it practically does. It improves the quality of butter, 
particulars of separators and other dairy appliances 

Sole Distributors: 

ft H iEHRA & 00. 

DAIRYMEN’S PROVIDERS 

DINAPORE CANTONMENT 

Ooooooooo^cooooooooo 00 
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ALLAHABAD AGRICULTURAL INSTITUtI 

CAN NOW SUPPLY 

THE “WAK-WAH” PLOUGH WITH ATTACHMENTS 


The “Wall-Wall” plough is suitable for all purposes. It works on the same 
principle as the desi plough, but is more efficient. The smallest country bullocks 
are sufficient to work it. Price complete, Rs. 6-3. Iron parts only, without wooden 
beam, Rs. 5-8. 

SPARE PARTS AND ATTACHMENTS 

No. 1. Stabilizer used with flat sweep and furrow makers. 

No. 2. Mat sweep for replacement, with cultivator attachment. Has replaceable 
patch point, Re. 1. 

No. 3. Meston Bottom modified for attachment to “Wah-Wah.” Plough, Rs. 5. 

No. 4. Burrow maker. Can he supplied in 10", 12", and 15" sizes, for 
making all sorts of furrows and ridges. With cultivator attachment can be used 
for cultivating, weeding, and mulching. Rs. 342, Rs. 442, and 6«8, respectively. 

No. 5. Special furrow maker lor making furrows for sugar-cane planting, 
also be used for earthing up crops, Rs. 1042. 

No. 6. Cultivator attachment. This is useful for intereulture, Rs. 6. 

(NOTE. — Furrow maters are imported at present, and prices are subject to change.) 

Prices and particulars from — 

AGRICULTURAL ENGINEER 
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COCHRAN BOILERS g 

ARE BUILT IN 34 DIFFERENT SIZES g 

For 150 to 6,000 lbs. of Steam per hour g 


For Real Fuel Econo* 
my and Freedom from 
Irritating Maintenance 
Worries- 


The Picture Shows 
the Ccehranette,, the 
Smallest of Cochran 
Boilers. 


It is 2'-G" dia. X o'-6" 
hig-li and will give 
150 lbs. per hour Easy 
Steaming from cold feed. 


Built with a remove* 
able top for easy in* 
ternal Inspection and 
Cleaning- 

A Perfect little boiler 
for Dairies and other 
small Steam Users 


SEND Y ©UR 
ENQUIRY 


«e/ ’ INDIA a BURMA " 

93, CLIVE STREET, CALCUTTA 

OOOOOO COOOOOOO OOO 00 : 0000:00 £ 
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PLOUGHING DEMONSTRATION 
SERAI AQ1L 


District Allahabad 


The. Wall-Wall plough continues to win favour and users q 
—‘‘better than medals and prizes ; it is being bought in increas- 0 
' ing numbers for actual use.” q 

o 

See Yol. VII, No. 3, May, 1933, of The Allahabad Farmer ^ 
for a description of the u Wah-Wah” plough. q 

o 

See the advertising section of the current number for Q 
particulars regarding cost. q 

o 
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The Borehole Latrine 


THE LATRINE SORER AHD SEATS 
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A BIMONTHLY JOURNAL OF AGRICULTURE 
AND RUSAL LIFE ^ 
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Editorials 


Orig trial Art ic les ; 

Soil Conservation as a Major Agricultural Problem by 
Mason Yaughj B.Sc. 

Our Pus a Trip by S. N. Gupta ... 

Spraying by Prof. W. K. Wesley 

Alkali Soils by S. C. Chowdhury 

The Principles of Making Jelly by A. D. Chand 
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Editorial 

For the third year in succession North* rn India lias suffered 
from a frost which has caused wide-spread damage 
Fr03t ' to crops. Over very wide areas two of the most use- 

ful pulses fgrarn and :<rhar) consumed by most of the people as a re- 
gular article of diet have been almost completely destroyed. Ve- 
getables, especially tomatoes, sweet potatoes, and young mango trees, 
papayVs ' bananas' and sugarcane have suffered. Not since I have 
taken an interest in the weather relative to agriculture in India 
have I known three successive years when frost did so much damage. 
For each year the damage can be measured by crores of rupees. 
This, coming upon a farming community ureatly stricken through 
bad harvests and low prices for agricultural produce, is a terrible 
calamity. 

In other countri es subject to occasional damage by frost, plans 
have been worked out by which the damage can be mitigated. As 
the damage caused by frost in India is so great it might be well 
worth the co-operation of the Meteorological department and the 
Agricultural department to devise means of preventing frost 
damage ; also investigating what agencies would he available for 
spreading the information to the villagers as to when protective 
measures should be used. If even a fraction of the crops that are 
now destroyed by frost could be saved it would be worth a great 
effort. — S. II. 


Q win o- to the unemployment caused by the world-wide depres- 
° sion many people in India are questioning the pre- 
unemployment sent educational system. Education is vital to the 
and Education. p rogresg of any nation. If the educational system 
is at fault it is worth much effort to re-organise it so that it can 
be adapted to meet national needs. As one considers Indian life 
and compares it with that of other countries, it seems as though 
there were very few opportunities for education in India leading 
to a better standard of living. There are so few channels open to 
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till educated Indian. The Government has been generous in 
giving foreign scholarships to selected Indian students. These 
have studied various technical subjects and returned to India to 
attempt to put what they have learned abroad into practice. Most 
of them find that it is impossible to get a living doing the thm 
for which they have been so expensively trained. Many ol tntse 
men become discouraged and accept clerkly positions on veiy ow 
salaries. 


JLLUD. # . 

There is need on the part of India of realising that industrial 
development is necessary if India would succeed. Far too large a 
percentage of the population are engaged in India’s mam industry, 
agriculture. There was never greater need for improvement m 
agriculture than today. Acre yields should be increased and the 
cost of production per unit reduced. Also a greater effort should 
be made to improve quality. One reason for the poverty oi tie 
agriculturist today is, because there is so little demand tor labour m 
industry : men remain on the land, working practically bare-nanc - 
ed which is at once the most expensive and the most inefficient 
method of production. Where labour-saving machinery is m use 
the cost of production is much lower than where hand production 
is used. 

There is no cut-and-dried remedy for the present unemploy- 
ment that can provide immediate employment for those who are 
now out of work. Planning and looking ahead by both Govern- 
ment and local authorities and the people in general (the latter is 
Iby far the most important) should seek to start new industries and 
enlarge existing ones. As one goes through the bazaars one 
sees all kinds of imported commodities which could be just as well 
made in India if the labour were properly directed. Therefore the 
way out of unemployment is for all concerned to unite m a plannee 
effort to increase the use of labour-saving machinery, so as to 
produce more at a lower cost per unit. Men live on goods not 
money. So the larger amounts of goods produced in India will be 
divided among the people who produced^ it; any surplus produced^, 
cheaply enough can be exported at a profit. — S.H. 




The marvel of the twentieth century has been the pheno- 
monal development of radio broadcasting. The m- 
vention of wireless transmission of messages occur- 
red within the memory of the not very old and the 
development of the broadcasting of programmes of entertainment 
and instruction has occurred mainly in the last fifteen jeais, a 
most wholly within twenty years. Now, it is possible, whether m 
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the city or in the jungle, on mountain top or ocean wave, to manip- 
ulate a simple little switch and turn a dial and have a choice of 
music, drama, information, the news of the day, or instruction in a 
multitude of matters at almost any hour of the day or night. 

As is usual with such things, they were first developed in the 
cities and receiving sets became common in the cities. Programmes 
are naturally designed for the majority of listeners, so the interests, 
tastes and needs of the villager have been for the most part neglect- 
ed wherever they differ from those of the city dweller. 

The city dweller has many sources of entertainment, informa- 
tion and interest open to him which are practically closed to the 
villager. In western countries, particularly in America where 
education in town and country are not widely different, many re- 
ceivers have been installed in rural homes and have tremendously 
improved the entertainment facilities available, especially at times 
when travel is hindered by weather conditions. In Russia a great 
effort has been made, according to reports, to introduce receivers 
into rural areas and to adapt programmes to the needs of rural 
listeners. 

Much has been written about the possibilities of introducing 
such service in India, especially for its value in making life more 
enjoyable to the millions of relatively isolated villagers and as a 
means of giving them information as well as entertainment. A 
few experiments have been made, often with insufficient capital 
and usually by men who were working single-handed as a part 
time interest and without the backing of a competent and exper- 
ienced staff acquainted with rural conditions. The attempt has 
also been made to judge results by the use of one receiver or two. 
No experiment has yet been made by a group with rural (raining 
and experience with an adequate number of receivers over a suffi- 
ciently long period to really find out what the possibilities are of 
reaching the villager effectively in India with a broadcasting pro- 
gramme. A number of the Universities and Colleges are experi- 
k menting with the technique of transmitting ; very little is being- 
done on programmes and reception. 

The offer of a gift from America has made possible such an 
experiment at the Institute. We have a group trained in rural 
work ; we have the help and advice of competent men in the 
Allahabad University on the technical side of broadcasting ; we 
are interested vitally in reaching the villager. The Department 
of Posts and Telegraphs have given us a license to experiment 
on the programme and reception sides of rural broadcasting. The 
first installation of a 10 watt transmitter is nearing completion 
and we hope to formally open it for regular transmissions from 
^ February 27th. Some six or seven receivers will be placed 
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immediately in surrounding accessible villages. In a short time 
we hope to get the necessary results to justify us in deciding on a 
suitable type of receiver and to get parts necessary to increase em- 
power to lot) watts to enable us to cover a considerable area. If 
and when funds are available wo propose to increase the number 
of receivers. 

We are going into this scheme definitely as a research problem. 
Wc hope to get definite data on what type of programme material 
appeals to the villager; the proportion of instruction and the 
subject matter which can be mixed into the entertainment without < 
losing the interest of the people ; how far the villager will benefit .... 
from the advice and information offered; and generally study the 
problem of “getting across” to the villager. We believe that this 
information will be of vital interest to future workers on this 
subject. 

The second thing we wish to experiment with is the receiver 
installation. Estimates that have appeared in the press from time 
to time have seemed to us fantastically expensive in many eases 
and out of the reach of the ordinary village group. We consider 
that there is a place for a comparatively inexpensive installation 
which can be heard by a small or moderate sized group with satis- 
faction. We think it may easily- he possible that the introduction 
of several such small installations in one village, each serving a 
family or caste group, may be much easier than one big installation 
serving the whole village. At least, we wish to explore this pos- 
sibility. We wish also to test out some of the different circuits 
and types of cheaper receivers available and to experiment with 
the means of supplying them power when far away from electric 
mains or facilities for charging storage batteries. The Low Ten- 
sion accumulator and High Tension dry batteries are very conven- 
ient and suitable for the town dweller with a charging station 
around the corner and able to afford the cost of dry batteries. We 
shall try various other methods of accomplishing the results in the 
hope of finding something cheaper and as good if not better for our 
purpose; . ■ ^ 

Our call sign will be YEA, and our wavelength 280 meters. 
While our installation will not reach all over India or even over 
the U.P., we will be grateful for reception reports of any who are 
able to get us. We will also appreciate comment on our plans, 
suggestions as to programme materials and any suggestions on the 
technical receiver construction and maintenance problem any one 
may care to give. We are not interested in proving a, theory, we 
are interested in getting the facts and in making them available 
to those who can use them. — M. Y. 
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This is the title of the leaflet issued by the Indian Central 
The pink Boil ^°^ 0IL Committee' and which was. recently received 
worm* Pest of” by us. We would like to draw the attention of the 
Cotton and How farmers who are growing cotton to the very prae- 
to Control it. . tical suggestions for controlling the above- named 
pest which is doing so much damage to the cotton crop in Northern 
India. The damage in the United Provinces done by this pest is 
about one-third of the crop. The insect, which is a moth, does its 
greatest damage when in the catei pillar stage. The young cater- 
pillar (worm) is at first white in colour and becomes pink as it 
grows bigger, hence the name pink boll-worm given to it. The 
worm gets inside the cotton ball and feeds on the growing seeds. 

The leaflet recommends the heating of the cotton seed to a 
temperature of about 140° Fab. for a few minutes. AT this temper- 
ature the caterpillars are killed. Under village conditions the 
seed may be thinly spread out on the floor and exposed for about 
two hours at midday on any hot day during the month of April or 
May. All seeds in the villages should be heated as moths will fly 
out of these seeds if left untreated. For treating seeds on a com- 
mercial scale a Simon Heater is recommended. This is a steam- 
heated machine which automatically regulates the temperature to 
which the seed is heated. This heating does not destroy the vitali- 
ty of the seed in any way but, on other hand, improves its keeping 
quality. 

The leaflet also recommends prohibiting the importation or 
retention of infected seed after a given date. 



Vinca rosea or Periwinkle, known in Hindustani as Gulfjiiing, 
is a very common evergreen flowering plant in the plains of India. 
It is a small plant and is generally grown in gardens because of its 
resistance to drought, Its flowers are either pink or white. It, 
however, sometimes grows as a weed on the farm. 

Mr. C.T. White, a Government botanist of Queensland, claims 
that the leaves of this plant are as good as insulin in the treat- 
ment of diabetes. 


The leaves, about twenty-seven of them, are taken and boiled 
for fifteen minutes in three and a half cups of water, and then 
strained. Each cup ot this should be taken after each meal and 
this to be followed after an hour by half a glass of warm water in 
which a little bicarbonate of soda has been dissolved. 
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SOIL CONSERVATION AS A MAJOR AGRICULTURAL PROBLEM, 

By Mason Vaugb, B. So., A. E., Agricultural Engineer, 
Agricultural Institute. 

The agricultural soil is probably man’s most precious natural 
resource. Useful as other natural resources are, the coal, iron and 
other minerals, petroleum and water power, none can compare with 
the soil in importance, ¥e have not succeeded in getting any 
important part of our food without the soil being concerned some- 
where in the process and we are not likely to he able to do so. So 
far as we can see, the soil is likely to remain necessary to the 
continuance of human life. 

The soil is a complex substance, compounded of mineral parti- 
cles of varying composition and organic matter in varying amounts. 
The kinds of soil are almost infinitely varied in chemical constitu- 
tion, physical structure, origin and fertility. Not unimportant 
is the bacterial and fungoid life contained in it. While we try to 
classify soils into groups and kinds, the variation is really infinite, 
one shading into the other in infinite variety. While the bulk 
of the soil is mineral matter, the organic matter content is of the 
greatest importance in determining the physical condition and 
fertility of the soil. 

Soil is subject to deterioration in many ways. Excess or 
deficiency of water, deficiency of certain elements, both mineral and 
organic, erosion and the accumulation of certain soluble salts may 
all cause the deterioration of soils. Of all these, I propose to speak 
of three as being of major importance in India — depletion of organic 
matter, soil erosion and alkali or near formation. 

The system of farming with the deshi plough as the principal 
implement and with the application of very moderate amounts of 
manure, in some cases none, has resulted in most Indian soils 
having nearly the minimum possible organic matter content. No 
other single thing would so improve Indian soils as an increase in 
the organic matter content. It is difficult to over-stress the im- 
portance of this point. Much organic matter is wasted which, if 
composted with the barnyard manure, would go to greatly enrich 
the soil. With soil inverting ploughs, green manuring becomes 
possible. While certain chemical fertilisers may be useful, and in 
some cases important, none of them can compare in importance 
with maintaining and increasing the organic matter content of the 
soil. 

While lack of organic matter is important, it is an old problem 
and Indian agriculture has become adjusted to it — it is accepted 
as a settled thing, part of our fate, inevitable. Two other pro- 
blems are of increasing and possibly greater importance, I refer 
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to soil erosion and alkali formation. With the inevitable changing 
of smaller into larger farms, tile joining of several fields into one, 
erosion will be an increasing difficulty, unless we take steps to 
prevent it. Fletcher says “People of other countries have followed 
their soils from the uplands to the valleys and deltas where they 
carry on a more or less crowded existence fighting flood, famine 
and disease.” The whole of the Indo-Gangetie plain, most of North 
India, as well as large areas in South India, is alluvial soil, eroded 
from the mountains and pausing on its way to the Bay of Bengal or 
the Indian Ocean. It is a mistake to think that it is stable, that it 
has finished its journey ; it has only hesitated, stopped over night. 
"Whether it will stay or go on depends on our treatment of it. 

Large areas in the U. P. are unfit for cultivation now because of 
erosion. I have seen no official figures of the area but I would guess 
that it would be measured in lacs of acres. The process is going 
on incessantly, year by year the area increases. Some of the best 
land on the farm of the Agricultural Institute of Allahabad is the 
old nala which has been filled with dirt from our neighbours’ fields 
—they were allowing it to be washed away and we have caught 
and saved it to our mutual advantage. 

Erosion is of two types, so-called sheet erosion in which a 
continuous layer of soil is removed from the whole surface, and 
gully erosion in which the land is cut up by gullies or nalas, mak- 
ing the surface uneven and usually unfit for cultivation. Both 
types are usually associated on the same area, the sheet erosion 
slowly stripping off the surface soil and the gullies carrying it away. 

Erosion is the carrying away of the surface soil by running 
water. Water runs or flows only down a slope. On a smooth 
surface, doubling the slope increases the velocity some 16 times. 
Doubling the velocity increases the power to carry soil 32 times. 
The velocity controls the amount of soil carried. To a large ex- 
tent, on bare soil, the slope of the land determines the velocity, 
modified by the condition of the soil as to smoothness and com- 
pactness and by the presence or absence of vegetation. Elat level 
land generally does not suffer from erosion. Land well covered 
with vegetation, forests or grass land not too heavily grazed, ordi- 
narily is not eroded unless the slope is very severe. Cultivated 
land with a loose, highly absorptive surface does not erode in 
light rains of short or moderate duration but may erode severely 
in heavy rains of long duration or of very high intensity. Culti- 
vated land covered with a dense crop is less eroded than bare 
land or land in clean cultivated crops. Of course, erosion is a 
phenomenon of the rainy season or in rare cases of the period of 
irrigation. 

The foregoing statements give us clues to the control of 
erosion. If we prevent runoff of water from the fields entirely, we 
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prevent erosion entirely or at least oonftnc it to the t anjoit J 
soil from one part of a field to another. Tins is «*« method ^noh 
has been attempted in the past ,n India. In 8> u ■ ; - ™ ■' 1 ' . 
keen competition for level or nearly levei land and Uopu. l.inx^ . 

only cultivated if and when nothing else is available. As lap dlj 
as possible, land not level is love led into flat bench tell aces each 

surrounded by a bund which will retain all of an ^"n lv small 
the land. This works very well as long as we have only mail 
fields and lioht rains. If we want larger fields as it will 
necessary for us to have if we wish to use even the smaller sizes ^ 

of bollock-drawn seeding and harvesting implements and maohn 

the levelling of the land, into bench terraces ” 

expensive-prohibitive if the land is to return a P»°«on the 
investment Also, the height of bund nocessan y « 

expensive both in cost of construction and m the ■"« al 1 ‘ ina 

occupied if wo attempt to retain all the water on the fi.dth. It m 
necessary for us to provide for some runoff at cos * <lun»o ^ 
heaviest rains if wc arc to avoid reducing yields dm to w,it.alo 
in"o- Of course the erosion can be lessened appieciably by ■ 
ing the excess water by under drainage but this « 
expensive ill first cost and removes an appreciable amount ot 
sofublo-available-plant food by leaching. Surface drainage lb all 
that, is' required and it is possible to have surface drainage without 
erosion. . ,, ,, 

Of course we should try to absorb as much of the raintall as 
possible bv every means in our power. Ilie addition of oi 6 amo 
matter, proper cultivation of the soil, causing runoff to be 
possible to give time for absorption, all these slu uld be practised. 
Short of waterlogging, the more water can be absorbed the h ^> 
provided water is not held on the surface more than a tew Homs 
at a time. . . , 

"While irrigation is a very important matter m U. 1. agricul- 
ture, large areas of crops in the province arc raised completely 
without irrigation or with very little. There are oei "..nn e e . ' 
of convenience in irrigating level or nearly level p ^ j 
necessary to have. level land in order to irrigate it— I evtm loiib 
whether it is desirable to have land entire ly 'lev . A » nation. 
Certainly, the advantages of having the land level will not • J 
the high cost of levelling it into fields large enough to use cechng 
and harvesting machinery of a bullock-drawn type . It is quite 
practicable to irrigate both row crops and broadcast crops on field 

with consider able slope. , ,. 

In mv opinion, the utility of the bench terrace m preventing 
erosion or 'in facilitating irrigation has boon over emphasmed. 

The banks brood weeds, reduce the area available, make dittioult, 

if not impossible, tho combination and -sub-division ot fields to tit 
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( different crops and different implements and secure no advantages 
* which cannot be more cheaply and better secured in other ways. 
At pres ant the bench terrace is an obstruction to the introduction 
of better methods. As the, to me, inevitable changes in Indian 
agriculture go on, it must be replaced by something else which 
will enable us to control erosion on larger areas. 

Erosion control falls broadly into two main divisions, the 
checking of the flow of water by use of vegetation and checking 
the flow by controlling the slope down which water flows. The 
use cf vegetation on cultivated lands is confined to the use of 
cover crops and of strip planting. A cover crop is a crop planted 
between major crops, to cover the soil and prevent erosion during 
the time when the major crops are not on the field. Any produet 
of it beyond this is incidental, the purpose being erosion control 
and not yield. Generally in America, but not always, the cover 
crop is a legume and is used as a green manure. The requirements 
are that it be dense, low growing and that it not rob the soil of 
readily available food needed by the next crop. Little work has 
been done on this in India and research is needed. The various 
low-growing pulses seem to offer most hope. Such a cover crop 
grown during the rains has often been found to increase the 
moisture available for the following crop. Strip planting is simply 
the planting of alternate strips of cultivated crops and cover crops, 
the area in cover crops during the rainy season being put into 
winter crops later. The strips should be 10 to 20 yards wide accord- 
ing to the slope. 

Mechanical methods of checking soil erosion consist of proper 
methods of ploughing and planting, the soil saving dam and the 
Mangum terrace. On sloping land, ploughing before and during 
the rains should be across the slope and not up and down. Plough- 
ing just after the rainy season when the soil will again be 
thoroughly consolidated before rain again falls may be in any 
direction. Row crops should be planted on lines across the slope 
and if the land is uneven, on contours. 

The soil saving dam is a device for checking gully. Essen- 
tially, it is a dam, usually of earth, across a nala or gully with a 
pakka spillway. It provides a sudden drop over masonry which 
can withstand the eroding effect of the water as an alternative to 
the former gradual slope. The dam checks the flow of water, form- 
ing a pool or tank in which silt gradually accumulates, filling it 
up. The slope of the nala becomes more gradual and soil is either 
not eroded or is deposited in the nala , reclaiming the land for use. 

A series of dams may be put at intervals as needed. The spill- 
way must be pakka, sufficient in size to pass the full flow of water 
and definitely lower then the earthen dam so the outflow of water 
' will always be over the pakka spillway. The cost of even a fairly 
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large soil saving darn is not great. Often the increase in crops 
grown will annually repay the cost of building the dam in full. 
Sew other investments will pay cent per cent on the original cost. 

Time and space do not allow a full description of the broad 
base terrace. There is considerable literature available on the 
subject in the form of bulletins of the United States Department 
of Agriculture and in bulletins of the State agricultural services 
of many of the States. Most American books on drainage have 
chapters on the subject. Briefly, the Mangum terrace is a wide 
low ridge, 25 to 35 feet across and 18" to 24" high, constructed 
across the slope to catch and carry off, at a slow rate, the surplus 
water. Such terraces are constructed at intervals so that the ver- 
tical distance between them is from 1' to 5|', the smaller vertical 
distances being for the flatter slopes. The sides of the ridge slope 
so gradually that farm implements of all sorts can cross them 
quite easily and the cultivation is carried on just as though they 
were not there in most cases. It is desirable that dead furrows 
from ploughing should not cross the ridge directly and that plough- 
ing strips or lands be laid out so that the ploughing tends to re- 
build the terrace instead of tearing it down. Lands sloping more 
than 1 per cent, can be terraced beneficially and those sloping more 
than 3 per cent, to 4 per cent, should in all cases be terraced. The 
terrace ridge should slope gradually in one direction and adequate 
provision should be made for outlets to care for the water discharg- 
ed by the terraces. 

The other form of soil conservation that needs definite atten- 
tion is the prevention of asar or alkali formation. So-called usar 
or alkali is simply an excessive concentration of soluble, non-food 
salts in the soil which are not used up by the plants. Though not 
exclusively, they are definitely associated with irrigation. They 
are characteristic of desert soils in general. Practically all arid or 
semi* arid soils have considerable amounts of soluble salts. These 
are generally distributed throughout the soil and when so distri- 
buted rarely do harm. When there is excessive evaporation from 
the surface, usually the result of the water table being within 3' 
to 4' of the surface or to such heavy irrigation as to constitute tem- 
porary waterlogging, these salts tend to accumulate until they 
hinder or prevent plant growth, probably by interfering with 
osmotic action of the roots due to the soil solution being more 
concentrated than the root solutions. In the history of the world, 
only Egypt has an agriculture based on irrigation which has sur- 
vived over thousands of years. All others have succumbed, gener- 
ally to alkali. 

Once alkali is definitely established, little can be done about 
it except the slow erosion of the surface by wind and water, carry- 
ing away the surface soil. Prevention is the only really effective 
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method. Mild alkali can often be redistributed deep into the soil ; t j 

occasionally but rarely, it can be washed away. Much so-called 
usar land is not really alkali 5 it is only waterlogged and trampled 
to death by cattle during the rainy season. Such land can be re- 
claimed by surface drainage of a simple kind, ploughing and 
keeping cattle off it. Such treatment for a year or two to get it : 

into good physical condition is all that is required. 

Prevention of the more serious types of usar formation is defi- 
nitely a matter of control of water. Either extreme economy or 
extreme lavishness in the use of water is bad in an arid climate, 
y Where the rainfall is 30" or more, especially if it comes in a mon- 
soon, the situation is automatically cared for. In an arid district 
or where rai nfall is light and irregular, excessive economy of water f | 

does not provide for either washing from the surface or deep perco- : 4 

lation. It is supposed that the garden of Eden was ruined this way. 

Excessive alkali is more commonly the fault of a high water 
table. The farmer has usually been blamed for causing a rise in 
the water table due to excessive application of water. I think the I j 

trouble is much more often the leaky canals. Lining the canals 
or heavy pumping from wells to lower the water table is the only 
wav^n most cases. A water table closer than 5' to 6' from the 
*'-^^heP e * s ( l au 8’ er0lis aa water will definitely move into the normal 
^ vf zone from a depth, of about 3' below the actual roots. Con- 
siderable areas have already been either ruined or seriously dam- 
aged. Steps should be taken to prevent further damage. 

In general, erosion control is in the hands of the individual 
cultivator. Each man can care for his own problem with or without 
the help and co-operation of others. It is not necessary for the 
state to intervene beyond disseminating knowledge. Usar is com- 
monly a more widespread thing and affects larger areas. Its con- 
trol will in most cases involve state intervention. ) j 


* u Washing With Linseed Oil Removes Stains from Shins : — 

House cleaners can take spots of lacquer dye, etc. from their 
hands with the old familiar paint ingredient, linseed oil. So 
says Industrial and Engineering Chemistry quoting a German 
source. 

About a thimbleful of the oil is all that is necessary, Bub 
it thoroughly over the hands until the offending spots are “out” ; 
then without removing the oil, wash the hands in warm water 
with plenty of soap. The soap takes off the stain and the excess j 

oil, but leaves enough of it to keep the skin soft and smooth.” | 

—Science News Letter. 1 
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By S. N. Gotta. (Student, II Year Class) 

It was a new year’s evening. We started from the Allahabad 
junction by the Sealdah express at 11. 34. It was a dark night 
and little could be seen outside the train on the lands we were 
rushing through. 

Early in the morning we reached Patna. The blue light of 
the dawn was spread over the ancient city of Pataliputra, the 
capital of India in the times of the Gupta and Maury a dynasties. 
We had twentyfour hours’ stoppage here and Mr. Lacy drew up a 
programme for us to see the various important places at Patna. 

The weather was not good. It was cloudy and rain was 
falling. The trees and grass were dripping wet. Our company 
walked about two miles to Gol-Ghar, the famous granary of Patna. 
Pierced through the sky it presents its magnanimous view to a 
visitor from a distance. We went up the top of it from where it 

We saw 
with the 
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the Ganges 
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cry beautiful bird’s eye view of the whole city. 
;es loitering slowly over the fiat lands of Bihar 


green flowering crop along one side and the large city along the 
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other with tall palms and clusters of trees, 

pretty gay flowers of various colours, and the palatia Kp 

scattered amongst them. From here we went to see tin M 
There we saw the Secretariat and the Council Chamber ahSfcfirned 
to the Medical College. Then we went on motor buses to the 
Cottage Industries Institute. It was closing but we saw some of 
the things there. 

Early in the morning, on the 3rd of January, we went on motor 
buses to Digha Ghat. We hoarded a steamer at about (> a. m. for 
Paleza Ghat. It was about half an hour’s journey across the 
Ganges. We had a fine time — pleasant scenery and cheerful 
company. It was an eastern landscape and the orange rays of the 
rising sun reflected on the white sands of the Ganges gave a sen- 
sation of joy. w# 

When we reached Paleza Ghat, a B. & 1Y W. Bail way train jf . 
was ready to take ns to Muzaffarpur. After a while we were tra- 
velling through the strange lands (strange to U. P. students) of 
northern Bihar on a slow train. On both sides of the train we saw 
flat lands with rough surface at places and patches of tall grass 
here and there. Small muddy pools were often seen. Mango, 
lichi, shisliam and bananas were everywhere seen. There were 
many lichi plantations along the railway line. Crops were abun- 
dant and rich. Sugarcane was very common. Chillies and tur- 
meric were the special feature. Turmeric was mostly grown with 
pigeon pea. Wheat, barley and mustard were all flourishing. 
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After sliort intervals we came across huts with small vegetable 
plots, chillies and turmeric and rows of bananas. Palms were also 
present in the hedges. Sometimes we had a glimpse into the poor 
simple household of the farmer. We saw many small sugar fact- 
ories near the stations. Cattle were small and. weak: people were 
black and meek. We reached Pusa Road station at about 2.45 p.m. 

The Pusa Imperial Institute is about seven miles from the 
station. Those people had sent a motor bus for us. We sent all 
our luggage on the bus and started on ekkas. The crops we saw 
on the way were very good. We felt as if we were travelling 
through gardens, the soil was almost dirty- white. This is per- 
haps due to the presence of potassium nitrate in the soil. It is a 
very good fertilizer but as a rule, when in excess, it is harmful 
and produces alkali lands. 

Our party reached the Guest-house at Pusa at about 4.30 p.m. 
We had a comfortable accommodation here. In the evening, some 
of us went for a walk round about. The arrangement of the farm 
was all very decent. The roads were well laid out and the build- 
ings were well placed. The main college building, which was 
very grand, was badly damaged by the earthquake. Outwardly it 
appeared as if it was a matter of a few thousands of rupees to 
repair it. Only some bricks had fallen here and there. But 
when we had a close look and peeped iuside the rooms we found 
it very badly damaged Every wall in the building was cracked. 
There were big fissures inside the rooms : drains were upset ; the 
plinth had gone down two or three feet on one side. It was very 
dangerous to go in, so we saw what we could from outside. 

Botanical section. —Next' morning, on the 4th of January, at 
about 8 a, m. we started to see the Institute. First we went to 
see the botanical section, where Dr. Pal, an Economic Botanist to 
the Government of India, showed us the museum. Then we were 
taken round the fields of the Botanical section and were shown the 
• different varieties of the various crops grown. 

Wheat : — The types of wheat recommended by them are 
Pusa 4, P. 12, P. 52, P. 80-5, P. 101, P. Ill, P. 114 and P. 165. 

P. 4 is a very famous variety of Indian wheat. It has been 
said to he the best wheat and has a good reputation in foreign 
countries. It has a great demand in Europe. It competes with 
Manitoba wheat there in producing good loaves. It is specially 
recommended to the north-western part of India. This wheat has 
been introduced in Australia and 8outh Africa also. |[t is beard- 
less. The grains are big and plumpy. It is rust-resisWnt and does 
not tiller. The yield is not very high -about 18 mauil.s per acre. 

P. 12 has a higher yield than P. 4 but the bran B very thick 
so the milling quality is low. It is also beardMM and rust 
resistant. UK 



66 


THE ALLAHABAD FARMER 

P. 52 is a bearded variety. It does best in Bibar and Orissa. 
The milling quality is also good. 

P. 101 is a short-seasoned wheat. It is mneh grown in Bihar. 

P. Ill is a natural selection out of P. 4. It is now beating 
P. 4. It makes very good loaves. The yield is comparatively 
high. Europe imports large amounts of it now. 

P. Ill is a bearded variety. It is recommended for Sind 
where irrigation is plenty. 

Bailey : — The types recommended are T. 21, T. 24 and T. 25. 
T. 24 is a naked or hulless variety. Hooded varieties are generally 
hull-less. 

Oats The varieties recommended are B. S. (Botanical section) 
Ho. 1, B. S. Ho. 2 and hybrid J. We were told that the Indian oats 
(Avena S ter ill's) are longer and thinner while the European oats 
(4. Saliva.) are plump and shorter. In India, they are generally 
grown in dairy farms and on the hill stations as fodder for animals. 

Paddy. They have isolated 123 types of paddy. In the west- 
ern part of India, the long, scented grain is in demand but in the 
eastern part, they like round or oval varieties. The types recom- 
mended are— T. 9, T. 18, T. 24, T. 31, and T. 52. 

T. 9 is a deep-water paddy. It is recommended in parts 
where the water level is high. It has the characteristic of grow- 
ing in water. As the water level rises in the fields, the plant 
also grows up. 

T. 18 is a long and thin variety, mostly grown in the north- 
ern parts of India. 

T. 52 is a scented variety. 

Gram : — They have 84 types of gram. The types recommended 
are Hos. 17, 18, 25, 58 and P.F. (Pusa Farm) Ho. 3 and P.F. Ho. 11. 

P. F. Ho. 3 is the best type. The yield is high, next to P. F. 

Ho. 11. 

P. F. 11 has the highest yield but the testa is black. 

Kabuli grams are bigger and white, but the yield is low. 

Linseed. 124 varieties have been isolated. How they have 
produced some hybrids also which have much higher oil-content. 
The varieties recommended to the peasants are Hos. 12, 121, 124 
and H. (hybrid) 63. In H. 63 the oil-contont is 43 per cent. 

There are two main varieties of linseed grown in India— small- 
seeded ones and large-seeded ones. The small-seeded varieties are 
grown in northern India. They have shallow root-systems. The 
oil percentage is also low. Large-seeded varieties are grown in 
southern India. They have deep root-systems. The plants are 
large and the oil percentage is higher— up to 40 per cent. 

Arhar (Pigeon pea) -.—This is one of the most important 
pulses but it is often badly damaged by wilt. Wilt disease is 
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caused by certain fungus which first gives rise in the soil. Prom 
the soil, they find their way to the roots of the plants. They check 
all the water going up to the shoot. Then the plant wilts and dies. 

There is no apparent remedy for this disease. In order to prevent 
the occurrence of the disease the resistant varieties which have 
lately been produced should be grown. 

The wilt resisting varieties are T.51 and T.80. T.51 is a 

cross-bred from No. 5 and T. 80. It is erect and wilt-resistant. 

It is now the best variety. The yield is about 20 maunds per acre. 

T. 80 is a spreading variety ; so farmers generally do not like it. 

They like erect varieties, which are convenient to handle. 

No. 5 is an erect type. The flower is pure yellow and the in- 
florescence is compact. It is a very good type but at the same time 
it is very susceptible to wilt. 

Pea : —No. 29 is a dwarf variety but it is a heavy yielder. The 
pods are large and the grain is sweet. The yield of this pea is 80 
maunds per acre. 

Sesa mum (Til) The varieties recommonded are types 3,7 
and 29. Nos. 3 and 7 are early, erect and white-seeded. No. 29 j 

is a late and branching type. It is black-seeded. 

Chillies . — They have about 40 types of chillies at Pusa. Some 
are very tiny and some are very big. The smaller ones are usually 
very pungent. The types recommended are Nos. 34, 41, and 51. 

T. 34 is recommended for general puiposes. It is sown in June 
at Pusa and transplanted after a month or so. The yield is 80 
maunds per acre. But when dried the yield comes to about 15 
maunds. 

Tobacco : — The types they recommended are T. Nos. 142 and 
17 7. Both are for cigarettes. Those hybrids are crosses between 
Adcock and T. No. 28. 

Hibiscus.— (Patson).— They had a new hibiscus plant in the 
museum. It was about 10 feet long. They had imported some 
seeds from Java and when the seeds were sown, this hibiscus was 
found growing amongst them. It gives long fibre of good quality. 

We then saw the flue-curing house for tobacco and other 
places. Then we went on to the Chemical section. 

Chemical Section.— In this section we saw various experiments 
being carried on. The method of clarifying sugar-cane juice by 
means of activated charcoal attracted our attention. 

They make a bed of activated charcoal about 6" thick over a 
layer of small gravel. The juice is first heated and freed from the 
scum that comes up and other impurities, as usual. Then the juice 
is poured over this bed. The process is rather slow but the filtrate 
, obtained is very clear. It gives a clean jaggery and refined sugar. 






Activated charcoal is a pure form of charcoal. It is now being 
prepared from the paddy husk. The paddy husk is charred in the 
absence of air ; then it is acted upon by alkali and finally well 
washed. This gives activated charcoal. Its cleansing property is 
very strong. It can be had at a very cheap price as it is cheaply 
produced. Its use in the sugar industry is proving very successful 
and profitable. 

Mycology Section* — In the afternoon we went to see the 
mycology section. We saw two types of smut of barley — loose smut 
and covered smut. Loose smut is outside and the covered smut 
inside the glumes. The prevention from this disease is carried on 
by hot water treatment of seeds before sowing. The seeds should 
be immersed in water at 85 Q -90° F. for about 15 minutes or so. 
Finally, they are dried before being sown. Spraying seeds with 
formalin diluted with equal quantity of water also prevents smut. 
Soaking the seeds in water for 4 to 12 hours and then drying them 
in the sun is the most practical method of preventing smut for the 
farmers. In the case of Juar seeds, putting the seeds in 2 per cent, 
solution of copper sulphate for 10 to 15 minutes proves very 
successful. 

We then saw the pineapple disease of sugarcane. Then we 
saw the rust disease of wheat. There are various types of rust. > 
Three types attack wheat— yellow, orange and black. Yellow and 
orange types are confined to the leaves and the black typo to the 
stems. No suitable remedy has so far been found. The only way 
to prevent the spread of the disease is to sow the resistant types. 

Then we went to the Bacteriology section where we saw 
specimens of the betel-vine disease, and of the late blight of potato. 

For the last mentioned disease the plants should be sprayed with 
bordeaux mixture twice a month. If it is the beginning of the 
disease, the unaffected plants will be saved. 

At the Entomology Section we saw collections of various 
insects decently set up and labelled with complete life-histories of 
the important ones. We saw silk moths and weevils, many of * 
which are of very great agricultural interest. '"'Cfl 

Weevils, commonly called bruchus, cause a considerable loss in ^ 3 
grain stores. The best method of control is fumigation with carbon 
bisulphide (CS 2 ) which is the best insecticide. One ounce of carbon 
bisulphide is enough to fumigate 15 cu. ft. of the grain receptacle 
or bin. The bins are kept airtight while being fumigated, 
the fumigant is put in a saucer above the grain. The process 
uld not exceed 24 hours for it produces a had effect upon the 
minuting capacity of grains. Upto 24 hours, 96 per cent, of 
found to germinate perfectly well. In the fumiga- 
are some factors to be considered. They are 
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(1) Temperature and humidity, and (2) The type of insect. Then 
there is the effect of the fumigant on the germinating capacity of 
the seeds to be considered. The process is, however, not expen- 
sive. One pound bottle of carbon bisulphide costs about lie. 1 - 1 . 

Dairy Section., — The next morning on the 5 th of January 
we went to see the dairy section. They are improving Indian 
breeds here. They say that the Indian cattle are the best for 
India ; that they only need improvement ; and that it is no use 
importing foreign bulls and with them foreign diseases ; for though 
in previous generations cross breeds are high milk producers and 
the bullocks are vigorous, in later generations they are susceptible 
to many diseases and fail ; they are good for commercial dairies only. 

The three important breeds of Indian cows, we were told, are 
(1) Sindhi, (2) Saliiwal or Montgomery and (3) Hariana or Ilissar. 

The Sindhi is a very good milk breed. But cows carry big 
milk bags, so they are very susceptible to mammary diseases. 
Pre-milking is needed. The breed is not good for draught. 

The Saliiwal is also a good milk-breed. It is not good for 
draught. It is hardy but slow. A cow produces 8 or 9 calves. 
The lactation period is about 10 months. 

The Hariana is a dual purpose breed. It is good for milk as 
well as for draught. 

They have here 6,000 lbs. of milk per lactation as a standard 
for breeding. The sire and dam are carefully selected. First the 
parentage is looked for, then their own characteristics are deter- 
mined. The bull must have the potentiality of transferring the 
best hereditary characters to the progeny. 

The usual time of serving heifers is at two years of age with 
specially fed bulls at t hree years of age. It is said that at the 
time of service the parents should not be of tender age, otherwise 
the progeny is weak, but they have served here year heifers 
with 18 month bulls and found the progeny quite satisfactory. 
Bulls are allowed service once a week. Well-grown bulls can 
give 100 services in a year. They work up to 8—9 years. The 
cows are usually served 3 months after calving. 

Pregnant heifers are kept in separate barns so that due atten- 
tion may be paid to them. A few days before calving, they are 
given pre-milking so that by the time they calve, they become 
habitual to it. 

The normal weight of a calf at birth should be 40-50 lbs. They 
have now derived a formula for this — calf’s weight = 2 - a| J e ’*v«gK 

Any calf below this weight is considered to be defective. 

Cows are milked four times a day — at 8 a.m., 2-30 p.m., 8 p.m. 
and 2-30 a.m. By milking four times they give about 40% more 
milk than what they give when milked two times only. The cows 
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that do not give over 20 lbs. of* milk are milked only twice a day 
as it does not pay to milk them four times. As the milk- yield 
increases, a cow gets 1 lb. of concentrate more for every 8 lbs. ot 
milk. The highest yield of milk of Indian cows here is so far 
45 lbs. a day. The average fat percentage is 5*00 

The calves are artificially fed. They have two scales of ration — 
Special scale ration and Ordinary scale ration. In a special 
scale ration, the calves are fed upto 10 months and in the ordinary 
scale ration, upto 6 months. The calves mature about 6 months 
earlier in the special scale ration and on the whole the heifers give 
one calf more. So, though special feeding is expensive, it pays in 
the long run. 


Special Scale Ration por Young Calves per Day. 


Ago in weeks. 

Whole-milk 
in lbs. 

Skimmed milk 
in lbs. 

Grain in lbs. 

Salt in 0 K 8 

1 to 2 

8 

X 

X 

1 

3 

10 

X 

X 


4 

„ 

X 

1 


5- 8 

12 

X 

!> 


9-12 

14 

X 

„ 


13-19 

10 

2 

1* . 


20-27 

8 

4 

2 


28-36 

6 

6 

3 


37-40 

4 

■ 6. . - .j 

4 


41-44 • 

X 

,, 

»> 


43-48 

X 

4 




Ordinary Scale Ration por Young Calves per Day. 


Age in weeks. 

Whole-milk 
in lbs. 

Skimmed milk 
in lbs. 

Grain in lbs. 

Salt in-ossa. 

1 to 2 

8 



1 

3-4 

10 



*> 

3-8 

12 


a 

» 

9-10 

8 

2 

1 


11-12 

6 

4 ■ 

» 


13-14 

4 

■ ■ » 

» 

>> 

15-16 

„ 

„ 

t n 


17-1 S 

2 

' ■ G ' ' i 

2 


19-20 


' .■ 4 ' 

3 


21-24 

■A ’* 


” 



Cattle are given full freedom to live a natural life. They are 
allowed to eat, drink and roam about in the enclosures as they like. 
In feeds they are given I, he, Cu and Mg along with Ca3 (P0 4 )2 
in the mineral mixture. Also they are given something green to 
eat throughout the year. 
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Farm*— After finishing the dairy section, then we went 
round the farm. The area of the estate is about 1,400 acres, of 
which about 700 acres are under cultivation. The main crops 
grown (apart from experimental crops) are maize, arhar, sugarcane, 
cowpea, oats, barley, wheat and gram. Maize does very well here. 

We saw Berseem or Egyptian clover. It is a very good 

fodder. They prepare the seed-bed in October and irrigate the 

field. Then they puddle the soil and broadcast the seed (20 lbs. 
per acre) over 2-3 inches of water. Irrigation is given once a 
month. In 1^ months, the crop is ready for the first cutting. Then 

V they get one cutting after every month. The final harvest is in 
g* May. About 500 inaunds of fodder are obtained in each cutting. 

* It is put in silo pits in alternate layers with Bluisa. Berseem 

grows more luxuriantly when trampled over, so they allow the 
cattle to graze over the fields freely. The fields are flooded every 
three years. 

They practise here a three-year rotation— 

1st year — Maize : oats. 

2nd year — Maize mixed with Arhar or some other legume 
for Rabi. 

3rd year — Ivarif pulses or green manures (Sun-hemp, 
A Guam, Cowpea, Metlii, Soya beans and 

velvet beans) and oats (Wheat barley, or 
sugarcane may be substituted) 

Soya bean is a very common crop. It is a good legume and 
enriches the soil. They feed it green to cattle. The grain is 
also used mostly for cattlo. It has three varities — Yellow, chocolate 
and black. The black variety matures about two months earlier. 

Then we saw the manurial experimental plots. They use 
here three main methods for experiments — (1) Bevan’s half-drill 
method, (2) Latin square method, and (3) Randomised blocks 
method. Super phosphate does better in many cases. We were 
v told that the potatoes from a field that was given farm-yard 
manure rot soon in store. 

A" Experiments have been done on the comparative value of 

different green manures and sun-hemp has been found to he 
the best. 

Machinery Department.— We saw here the Egyptian ploughs, 
Guirat drills fused for levelling), sugarcane rollers, Amscoie 
seed-drills (they work about 15 acres a day : pulled by tractor), 
manure-spreaders, sub-soilers, chain harrows (for weeding), and 
the wooden scrapers which are mostly made of Shisham wood. 
We also saw some tractors, threshers and grain-graders, there. 

- A hand winnower was then in operation cleaning soya beans, 
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Iii the afternoon, we went to see tlio sugarcane plots- We 
saw different varieties of sugarcane grown under experiments. 
The varieties recommended are (jo. 210, Go. 213, Co. 2i4, Go. 281. 
Co. 299, Co. 33 L and Co. 339. 

Co. 210— It is an early cane. The maximum percentage of 
sucrose is 15*71. 

Co. 213— It is a mid-season cane. The sucrose percentage 
is 17*34. 

Co. 214— It is the best of early canes'. The sucrose percentage 
is 17-68.— It is sold at a higher price in the market. Other canes 
are sold usually at As. 5-6 per maund while this is sold at As. 5-9 
a maund. The millers give a premium to the growers at An. 1 
a maund. 

Co, 281 — It needs irrigation. The gentleman who took us 
round said that it is probably good for U. P. The sucrose percent- 
age is 18*23. 

Co. 299— It is an early cane and gives better outturn than 
Go. 214. Also the sucrose percentage is higher — 17*92. So it is 
the best for the cultivators to grow for the mills. 

Co; 33 1 — It is a late cane and matures up to May. The yield 
is high and the sucrose percentage is also very high 1.8*53. 

Co. 339 — The percentage of sucrose is high but the outturn is low. 

In the evening, we had a walk by the side of the Gandak 
river which flows along the margin of the Farm. 

Next morning, on the 6th. of January wo started hack to 
Muzafifarpur. We reached Miizaffarpui* at noon and stayed there 
the whole day long up to 9-30 in the night. We saw the tumbled 
down city and. the earthquake colonies Business houses have been 
rebuilt more or less but most of the residences yet lie in a state of 
total collapse. 

At 9-30 we started from the station for Gorakhpur. We had 
a whole night journey on the train and reached Gorakhpur early, 
in the morning of the 7th January. We went to St. Andrew’s 
College where wo were accommodated. 

At 8-30 a.m., we started to see the Government Experimental 1 
Farm there. It is a very good farm though it looked to us quite 
simple as we had just returned from Pus a. Different varieties of 
pea, sugarcane, wheat, barley, gram and linseed were under experi- 
ment here. There were some sorghum crosses of sugarcane. 
Mamu'ial experiments were also being carried on. 

Jaunpore pea gave the highest yield here last year— -about 15 
maunds per acre. Co. 210 and Co 213 are the standard canes here. 
Co. 313 and Co. 331 are the best of the late ones. Co. 285 proves 
more hardy than Co. 205. Gram No. 58 does the best. Of wheats, 

P. 165 is the best. For linseed, they said T, 50 is the best but the 
best linseed in the farm was E. B. i 150, 
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They have four year rotation here : A 

1st year— sugarcane J 

2nd year — wheat -1 

3rd year — paddy or grain I m 

4-th year — Green manuring. f m 

We saw their bullocks. They were of Hariana, Kheri, Sita- | 

marhi and Pur hi breeds. ; M 

The afternoon programme was to see the Agricultural School. i 

There was nothing special there. 

Next day, on the 8th of January we went to Kasia, the place 
where the great Buddha had passed off or attained Nirvana. We 
saw the grand golden tomb — Parinirvana stupa and Buddha’s statue, 

20 feet long, lying in the place where he died. 

In the evening we left Gorakhpur for Mankapur where we 
reached at midnight. The next morning on the 9th January at 
about 8 o’clock we started for Ayodhya. Once more, we had a jolly 
day journey on the train. The crops we saw on both sides were 
not so very rich as those on the way to Pusa. It was all U. P. like. 

The lands were brown and the grass was reddish. There were 
many trees but we did not know the names of many of them. We 
reached Lakarmandi Ghat at about 10-30 a.m. Here we had to 
get down from the train and cross the river Saryu with its broad, 
sandy bed before we reached Ayodhya. 

We saw the various places of historical importance at Ayodhya 
until evening on tnnyas and then went to Fyazabad. We got ac- 
commodation in the Intermediate College Hostel. It was night 
when we arrived, — the last night of our trip. 

Next morning on the 10th of January at about 8 a.m. we 
Avent on tongas to the Government Farm. We were very pleased 
and satisfied to see this farm for we learnt a great deal here. In 
this farm they are trying their best to cut down the expenses of 
production, especially of the sugarcane crop and to reduce them to 
a minimum so as to get the highest profit. They have got the 
cooperation of the poor village farmers and are able to help them 
with their knowledge. Besides, this farm is the centre of the 
Colonization Scheme of the U. P. Government. This scheme is to 
help the students to start a life of farming. 

We saw the various experimental plots in the farm. They 
were carrying on experiments to compare the yield of four different 
varieties of groundnuts — Big Japan, Small Japan, Spanish and 
Okola No. 10. Big Japan has so far given the highest yield — 22 
maunds. 

They had four varieties of Arhar growing — Sabor erect No. 2, 

Sabor spreading No. 7, Pusa 24, and a local variety. 

( Continued on page 75.) 
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111 TRACTION DYNAMOMETER 110 CAP* 

By Mason Yaugh B. Sc., A. E. 

Agricultural Engineer, Allahabad Agricultural Institute. 

Tlic Agricultural Engineering Department of the Allahabad 
Agricultural Institute has just completed the construction of a 
traction dynamometer for draft studies and a loading car to be 
used with it in testing the strength of animals. This provides a 
long-needed facility for carrying on research and for teaching 
demonstrations. 

The dynamometer is built to plans originally worked out by 
the Department of Agricultural Engineering, Michigan State 
College of Agriculture, Lansing, Michigan, U. S. A. It consists 
essentially of a pressure cylinder actuated by levers to convert 
tension' pull into compression, and a clock- driven recording 
pressure gauge. The pressure gauge is provided with two 
separate Borden type coils of 250 and 500 lbs. pressure maximum 
capacity. Two cylinders arc provided with areas of 2*5 and 5 sq. 
inches respectively. Lever arms may he supplied to suit the 
work in hand. At present, one set with suitable holes gives 
ratios of 1 to 1, 2 to 3 and 3 to 2, which will he sufficient when 
used in connection with the smaller cylinder to cover practically 
all work with bullocks. The pressure is transferred from the 
cylinder to the gauge by oil through a copper pipe of J ' diameter. 
A flexible pipe would be much better if available but so far none 
has been secured. The copper pipe works satisfactorily. 

Calibration of the dynamometer was carried out by swinging 
it between two steel columns by iron chains. A spring balance 
of 500 lbs. capacity is used to measure the pull which is exerted 
through an ordinary chain block. The capacity to he tested in 
this way is of course limited to the capacity of the scale hut with 
the lever arms provided, this will cover the whole range of power 
which can he developed by one pair of bullocks. 

In addition to teaching demonstrations, the dynamometer can 
he used to investigate all sorts of problems of the power required 
to work implements, the influence of design on the power required 
in working implements and generally all problems of draft with 
either bullocks or tractor power in traction. 

For use with this dynamometer, a loading car has been made. 
It is based on an old Austin tractor, which has been arranged so 
that a varying load can he imposed on animals hitched to it. 
The cylinder block, fuel tank and radiator were removed as well 
as the fly wheel and clutch and crank shaft. The crank case 
was left as it forms part of the frame of the tractor. Fortu- 
nately, the tractor was originally equipped with brakes of the 
expanding type on both back wheels. These were originally 
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operated by individual levers. An equalising system was arrang- 
ed so that both brakes can be applied with, one lever. If it had 
not had these brakes already, the fitting of a brake drum to 
either the pulley shaft or to the main drive shaft would have been 
quite simple and may be resorted to if at some time in the future 
it is used for testing power units beyond its present capacity. The 
addition of a place to hitch the bullocks in front completed the car. 

This car is to be used for research on the pulling power of 
bullocks. At present we have in mind two problems, the hitching 
by various types of harness and yokes and the much larger 
problem of the study of effect of conformation on the power it is 
possible for an animal to exert. We have reason to believe that 
the power available for work from the average pair of bullocks 
can be considerably increased by better yoking or harnessing. 
This ear and dynamometer used together will enable us to actually 
test the effect of changes in such harnessing. Much work is 
being done at present in India on cattle breeding with the avowed 
purpose of developing good work animals from the males and good 
milk animals from the females. We have fairly well established 
knowledge as to what constitutes a good milk animal conformation 
but we have so far been able to find no record of any systematic 
study of what conformation is best for draft animals. Of course, 
breeders and users have ideas about what constitute a good draft 
bullock but they are not based on real tests. We hope that this 
equipment will make available scientific data for the guidance of 
breeders. The engineering department would welcome corres- 
pondence with .anyone interested in the problem, especially 
with reference to work already done along these lines, either with 
bullocks or horses. 


/ \ 


{Continued from page 78. ) 

Wo were told that sugarcane, wheat and gram were the main 
crops of the farm and the system of rotation was : — 

1st year — Sugarcane. 

2nd year — Wheat. 

3rd year—Q ram. 

We saw a Persian wheel being worked by a camel. It was 
for experiment. Then we saw the colonization equipment there— 
the common room, library, kitchens, guest-house, barns and the 
private rooms for the colonizers. 

It was afternoon when we returned from the farm. We 
were to catch the train for Allahabad at about 3*30 p.m. Some 
of us went to the city to take our meals and to seethe places of his- 
torical interest there, such as the Gulabbari and the Begum’s tomb. 

At about 3-30 we left Fyzabad for Allahabad. We reached 
Allahabad at about 8 p.m. the same day. 
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SPRAYING 

By Prof. W. Iv. Wesley, Department of Zoology, and . 

G. Q. Yachoo, Asst, to the Farm Manager. 

Spraying is an important operation for controlling or prevent- 
ing insect pests, fungal and bacterial diseases. This operation is 
performed when the attack is going on. 

The importance of this method of control can be only realized 
when we consider the enormous power of reproduction in the case 
of some insects doing damage to our valuable fruits and fruit trees. 
It has been calculated in the ease of San Jose Scale (Aspidiotus ap.) 
that a single female may produce 400 young ones in 14 days. As the 
life cycle of the female is completed in a very short time, there {ire 
many successive broods of females in a year. The progeny from 
a couple during one season lias been estimated to be 160, SO I, *240, 
which gives us some idea of the rapid multiplication in the ease 
of some insects and the need of controlling them by such devices 
as spraying, fumigation, etc. 

For control purposes insects may he placed into two main 
groups, viz. 

1. Insects with biting and chewing type of mouth parts 
(Mandibulate typo) and 

2. Insects with sucking and siphoning type of mouth parts 
(Haustellate type). 

“ Insects which feed by eating the leaves of plants may he 
controlled by spraying the leaves with a stomach poison which 
consists of some material poisonous to insects, mixed with suffici- 
ent quantity of water. It is applied by means of a spraying ma- 
chine, which forces the liquid mixture through a pipe, ending in a 
special nozzle which breaks the liquid into a cloud of spray, This 
spray is directed to the leaves and just so much is applied as is 
necessary to cover the leaves with a thiu layer of the poison. If 
too much is applied, the liquid will form drops and run off the 
leaves, which should be avoided. 

Spraying with the stomach poison should not he done when 
the leaves are wet or in a heavy wind or in hot sun. If any wind 
is blowing the spraying should not be done against the wind. 

Insects which obtain their food by pushing their heads into 
the plants and sucking the sap cannot be destroyed by stomach 
poisons. For these and for small caterpillars a contact poison is 
effective. 

Contact poisons operate through the skin or the breathing 
holes (spiracles) of the insects. It is therefore necessary that the 
insects should he wetted with the poison. This is done Tby spraying 
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the mixture through a spraying machine on to the parts of the 
plants where the insects are feeding. It is necessary to make 
sure that all the insects have been thoroughly wetted. Contact 
poisons should, therefore, be applied until the attacked parts of 
the tree are dripping wet.” Richards, P. B. and Sharma, H. 1ST. 
“The Damage caused by Insects on some commonly grown fruits 
in the plains of the United Provinces.” Control methods and 
materials. Bulletin No. 3. (Fruit Seris) pp. 13-15. 

The spraying fluids (Insecticides) may act as preventives or 
J curatives. The selection of the fluid depends upon the kind of pest 
* we are dealing with and the nature of the plant treated. 
r _"- In order to get the most out of vegetables and fruits we ought 

to keep them as much disease free as possible. Much can be 
achieved in this direction through spraying rightly and at the 
proper time. 

For the application of these fluids a spraying machine is re- 
quired which breaks up the liquid into a fine spray. 

In order to be effective the spraying should be thorough and 
application liberal. Fine weather is also necessary for successful 
spraying. Spraying during rains will be a waste of insecticide as 
it will be soon washed away. It is also not advisable to spray 
plants or trees during the middle of the day as it may result in the 
scorching of the leaves, or during a strong wind, as much of the 
f insecticide will be wasted, or when the trees or plants are in bloom, 
as much damage will be done to the reproductive organs and a 
good crop cannot be expected. 

Below are given some of the insecticides with their prepara- 
tions and uses which have been tried in several places and are 
proved to be very effective in checking sonic insect pests : 


Lead arsenate (paste or powder) 

Formula — * 


Lead arsenate paste ... 2| seers 
'f ^ Or Lead arsenate powder ... 1 seer 

A&’ Our or molassses ... 3 seers 

Lime ... 1| seers 

Water about 45 seers (10 gallons) 

Preparation . — Dissolve the gur in a little hot water. Work 
up the lead arsenate paste or powder to a thin cream in a small 
quantity of water with a wooden stick, and mix them together. 
Slake the lime and make it into a paste. Mix this up with the 
previous preparation and add the rest of the water. Stir well. 
Keep the mixture well stirred during use to get an even distribution 
r sf-of the poison. The attacked plants are sprayed with the mixture, 
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care being taken just to wet the surface uniformly. Drenching 
the plants is to be avoided, because it involves an unnecessary 
waste and an excessive use of the poison. 

Lead arsenate is a white virulent stomach poison. It is very 
good against caterpillars, sawfly larvae, beetles and their grubs, 
grasshoppers, locusts and their nymphs # 

Every care should be taken in the use of this poison. Even 
in small doses it is fatal to the cattle and man. No cattle should 
be allowed to graze on the plants treated with this insecticide. It 
should not be sprayed on vegetables, fruits and fodder crops which 
are to be consumed shortly after the treatment, Vessels in which 
the insecticide is prepared should be thoroughly cleaned. 

Paris Green 

Formula — 

Paris green ... ... J seer 

Lime ... ... 4 seer 

Water ... ... 225 seers (50 gallons) 

Slake 4 seer of lime with a little water and then add 222 seers 
of water to work it up into a solution. With about 24 seers of 
water work up £ seer of paris green into a thin cream. Mix the 
lime solution with the paris green cream and stir well. This mix- 
ture should be kept stirred during spraying to get an even distri- 
bution of the poison. 

Every precaution taken in the case of lead arsenate should be 
followed with paris green also. It is a stomach poison and is very 
effective against the caterpillars of butterflies, orange-red pumpkin 
beetles and nymphs of grasshoppers and locusts. It should be 
sprayed on the plants so soon as the pests appear. 

(To be Continued) 


Spleens from Rinderpest Virus producers of about two years 
of age were taken out and the capsules were removed. The spleen 
pulp was minced in an ordinary meat mincer and was afterward 
placed in flasks containing normal saline in the proportion of one 
gramme of spleen to 4 c.e. of saline. To this mixture was added 
4 parts of commercial formalin to every 1000 parts of the mixture. 
This was then well shaken up and left for 48 hours at room tem- 
perature. It was used between 48 hours and 7 days and found to 
be efficacious in doses of 25 c.c. of the mixture, inoculation sub- 
cutaneously. Immunity was established within ten days of in- 
oculation. It is a vaccination as a preventive and not a curative. 

Lingnan Science Journal. 


ALKALI SOILS 
By S. C. Chowdhury 
Continued from last issue 
Alkali Soils in Relation to Plants 

In this part of our paper we shall discuss the relation between 
alkali and plant growth. The subjects to be considered in this 
connection are:— 

(1) Factors controlling the action of alkali on plants, 

(2) The relative tolerance for alkali of the important crop 

plants. 

(3; Possibility of increasing the tolerance of plants. 

(4) The value of natural vegetation as an indicator of Alkali 
in the soil. 

Factors controlling the action of alkali on plants 

It is impossible to discuss intelligently the effect of alkali on 
plants without taking into consideration a number of controlling 
factors. The most important of these are:— 

(1) The chemical composition of the alkali, i.e. the kind of 

salts and the proportion in which each is represented. 

(2) The distribution of the alkali in different depths of the 
soil. 

(3) The rooting habit of the plant, whether shallow or deep. 

(4) The texture of the soil. 

(5) The water content of the soil and its fluctuations during 

the growth of the plant, 

(G) The physiological constitution of the plant, which largely 
determines its power of resisting alkali, some species 
being constitutionally more tolerant than others, al- 
though nothing in their obvious structure may account 
for their greater resisting power. 

(7) Indirect action by affecting the development of associated 
organisms, both beneficial and harmful. 

The chemical composition of the alkali . — The salts which 
make up the bulk of the so-called “alkali” are pretty much the 
same the world over. They are the chlorides, sulphates, carbonates 
and bicarbonates, often with smaller quantities of the nitrates and 
phosphates af the alkali and alkali earths, especially sodium, 
potassium, calcium and magnesium. Of these sodium, chloride and 
sodium sulphate are the most abundant. In different localities and 
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often in the same field within distances of a few feet, great 
differences can be detected in the kinds and relative proportions of 
the salts present. On the other hand, a whole region is sometimes 
characterised ky the predominance of some one salt or combination 
of salts. 

The alkali of the soil is practically always a mixture of 
several salts, and for this reason the great differences in the degree 
of harmfulness of the various salts that manifest themselves when 
each salt is present alone in a water solution are not usually 
observed in the soil. A. notable exception is sodium carbonate, 
which, if present in quantity, is easily recognised by its disastrous y* 
effect on vegetation. It is the so-called “black-alkali” and, unlike 4 . 
the sulphates and chlorides which are collectively known as 
“white alkali,” is a true alkali in the chemical sense, turning red 
litmus paper blue. It is most easily identified when it occurs in 
moist places, where by its corrosive action on organic matter it 
stains the surface of the soil dark brown or black, and gives to 
standing water the colour of strong coffee. In contact with, the 
roots and crown of a plant it corrodes the tissues and, if sufficient- 
ly concentrated, will fairly girdle the base of a tree by eating 
into the bark. The effect of the girdling is soon manifested in the 
yellowing and premature dropping of the loaves. Because of the 
very violence with which “black alkali” attacks plants, their 
limits of tolerance for it are usually more sharply defined and 
more easily ascertainable than in the ease of white alkali. 

Sodium carbonate is said to he three to four times as harmful 
in the soil as sodium chloride. The consensus of opinion is that 
an amount of carbonates equal to one-tenth of one per cent of the 
dry weight of the soil will prevent the germination or kill the 
seedlings of most of the common crop plants and that onc-twen- 
tietli of one per cent is often enough materially to injure the 
crop. Jensen observed fruit trees in Washington that had been 
killed by 0T per cent of alkali in the first three feet of the soil, 

0‘15 per cent in the surface foot when the bulk of the salts was 
sodium carbonate. Loughridge found orange trees in Southern i 
California slightly injured by as small a quantity as 0025 per ^ 
cent of sodium carbonate in the first three feet, where that salt ?? 
formed a large part of the total alkali. It is rarely found that 
crops can thrive in the presence of one per cent total alkali salts, 
especially if the more harmful sodium chlorides and carbonates 
predominate. Studying three sodium salts separately in sand, 
Harris found 1000 parts per million of sodium chloride or sodium 
carbonate, the approximate toxic limit to wheat seedlings in sand 
whereas in the same soil the wheat seedlings could endure 5,000 
parts per million of sodium sulphate. These toxic limits were 
greatly increased with increase in moisture content, reaching 5,700 
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parts per million sodium chloride with 18 per cent moisture, 3,300 
parts per million sodium carbonate with 21 per cent moisture and 
16,000 parts per million sodium sulphate with 24 per cent moisture. 
The California Experiment Station has made the interesting 
observation that small seeds, like those of alfalfa and the meadow 
grasses, are more easily destroyed by black alkali than larger seeds, 
like maize and beans. 

The distribution of alkali in different depths of the soil.— 
To say that a given soil contains a certain percentage of alkali 
means nothing, unless we know how this amount is distributed 
f at different depths in different seasons of the year and different 
. stages of plant growth. If at the time a crop of alfalfa or 
barley is planted, a large part of the alkali is accumulated, at 
or near the surface, it will be almost impossible to get a stand 
unless the seed is put in deep, or unless by irrigating heavily be- 
fore seeding the excess of salts is washed out of the surface. If 
a good stand is thus secured, it will itself keep down surface ac- 
cumulation by shading the ground and thus reducing evaporation 
from the soil. If the land is then occasionally flooded, no danger 
is usually to be apprehended during the life of the crop. In the 
case of crops like sugar, beets and garden vegetables which leave 
much of the soil unshaded, the return of the alkali can be pre- 
; vented by frequent cultivation, which effectively cuts down the 
evaporation by maintaining a dry mulch on the surface. 

In alkali soils the period of germination and of the first two 
or three weeks growth is the critical one for most plants. This 
is perhaps due not so much to the young plants being constutional- 
ly more sensitive than older ones, as to the fact that roots have 
not yet had time to penetrate below the first few inches of soil, 
where a large part of the alkali is often accumulated in the form 
of a crust. 

The great importance of vertical distribution as determining 
the soil for crop production is shown by the fact that a fine crop 
v of barley was observed by Mesmer in soils containing three per 
cent of alkali, chiefly sulphates in six feet, the bulk of the salts 
being found in the lower three feet, while in other places 02 to 
0*4 per cent of alkali in six feet was enough to prevent growth, 
having been mostly accumulated near the surface at the time the 
barley was seeded. 

The rooting habit of the plant'.-— After the seeding stage is 
passed, it depends largely on the character of the root system as to 
how the plant is affected by the amount and distribution of alkali 
in the soil. A shallow-rooted cereal, for example, is much more 
likely to be injured by an accumulation of salts near the surface 
^ than is a plant like alfalfa, the roots of which soon find their way 
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into lower depths of the soil. On the other hand, the deep rooted 
crop may he injured by deposits of alkali lying below the first one 
or two feet that would in no way harm a crop of wheat or barley, 
unless subsequently brought up by the rise of the water-table. 

Fruit trees are often observed to fail suddenly in land in which 
they have grown vigorously for several years, either because their 
roots have at last reached a deep- lying layer of alkali or because 
a gradual rising of the water-table has brought the salts up to the 
roots. It is not improbable that in some cases deep-rooted plants 
will tolerate a greater amount of alkali if situated in strata of soil 
alternating with zones that are relatively free from salts, than a 
smaller amount more uniformly distributed, for they will be able 
to develop the greater part of their root system in strata contain- 
ing little alkali and can thus support the injury suffered by their 
lateral roots where the alkali is stronger. The date palm is said 
to be a ease in point, 

Texture of the soil : — The harmfulness of a given percentage 
of alkali also depends largely on the texture of the soil. A fine- 
grained clay or loam not only has a much greater water capacity 
than a coarse sand, but, its absorptive powers being greater, much 
more of the salt is withdrawn from the capillary spaces. Thus in 
Utah, Sandier found that in a heavy loam sugar beets grew well 
in the presence of 1*5 per cent, of alkali in the first six feet while 
in a soil of coarse sandy texture they were injured by 0*05 per cent, 
in the first foot, with, successively smaller percentages of salts 
down to the sixth foot. 

Moisture content of the soil : — The fluctuations in the moist- 
ure content of a soil are of great importance in determining the 
harmfulness of the alkali it contains. The salts in the soil can 
affect the plant, either beneficially or harmfully, only when dis- 
solved in water. The greater the water content of a soil the more 
dilute will be the solution, supposing the total amount of salts 
present to remain constant. Thus, if the alkali amounts to one 
per cent, of the dry weight of the soil, the solution will be twice 
as concentrated and twice as injurious to plants when the soil holds 
10 per cent of moisture as when it holds 20 per cent. Hence, a crop 
is sometimes found to thrive in one soil and to perish in another, 
the percentage of alkali and the texture of the soil in each case 
being the same, because in the first a high, moisture content 
has been maintained throughout the growing season while the 
second soil has been allowed to dry out at intervals. 

Relative tolerance of the important crop plants : — In con- 
sidering the value of a crop plant for alkali soils, we must take into 
account not only the ability of the plant itself to grow in . the 
presence of a certain amount of salts, hut also the effect of the 
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alkali on the quantity and quality of the product, whether seed, 
fruit, fibre or sugar. The California Experiment Station has stated 
that no decrease in the value of grapes for wine-making purposes 
could be detected in soils that did not contain enough alkali notice- 
ably to injure the vines themselves. On the other hand, the same 
station has found pear trees growing vigorously in soils where 
they could produce only poor or worthless fruit. Kearney has 
found alfalfa plants making a fair growth where there was too 
much alkali for the production of good seed; cotton plants doing 
well where the length and quality of their fibre was decidedly 
inferior ; and beet plants with healthy looking tops, although the 
roots were much smaller. and the sugar content much lower than 
in other parts of the same field where less alkali occurred. It is 
thought by many that an amount of alkali too small to he injurious 
is sometimes beneficial rather than neutral, e.g., by stimulating 
sugar production in beets and cane, improving the strength and 
colour of cotton fibres, giving wine grapes a desirable degree of 
acidity and the like. 

(1) Cereal. 

Barley, wheat, oats and rice are the only cereals that can 
be extensively grown in alkali soils. These cereal crops have 
been found to yield a normal harvest with 0*20 per cent, of alkali 
salts in the soil. Of these cereals, barley is generally regarded 
as the most resistant ; but in Kortli Dakota, where sulphates form 
most of the alkali, Jensen found oats more resistant. Examining 
only the first foot of the soil, he found that: barley in 0*40 per cent, 
gave a good crop, in - *70 per cent, a poor crop; wheat in 0*45 per 
cent, gave a good crop, in 0*5 per cent, was killed; oats in 0*50 
per cent, gave a good crop, in 0*60 per cent, a fair crop, in 0*80 per 
cent a poor crop. o A fair crop of barley can generally be obtained 
in soils containing 0*4 to 0*6 per cent, of “white alkali” if well 
distributed in the first six feet of the soil. Under the same con- 
ditions, a fair stand can sometimes be obtained in 0*6 to 1 per cent, 
of alkali. When much sodium carbonate is present, the limit is 
of course lower ; but the California Experiment Station considers 
barley twice as resistant as wheat to “black alkali.” 

'When the bulk of the alkali is sodium chloride or sodium 
sulphate, 0*4 per cent, of the total salts in the first six feet seems 
to be about the limit for a good growth of wheat. The “durum” or 
“macaroni” wheats are considered more resistant than soft wheats. 
In Utah, oats gave a fair stand when the alkali (mostly sodium 
chloride) amounted to 0*4 per cent, in the first three feet of the 
soil, while they failed in 0*7 per cent, chiefly held in the second 
foot. Berthault and Paturel from Algeria report that cereal crops 
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yield a normal harvest with 0*2 per cent, alkali in the soil. Hilgard 
reports that a soil containing 1*3.81 per cent, of alkali in the first 
three inches and 0*513 per cent in the first foot has given a 
good stand and yield of 'barley.- The California Experiment 
Station has reported rye to be about as resistant as barley, while in 
Southern Arizona, where, however, it is little grown, it is said to 
be much less resistant. Maize is. little grown in alkali soils either 
in the United States or in India. In Egypt it is said to fail on 
land that is not too salty to yield good crops of rice and cotton. 
Eiee as it is grown in standing water has been found to withstand 
high concentrations of alkalis in the soil. Professor Knight reports 
80 per cent, of a full crop to a full crop of rice from the alkali soils 
of the konkan. 


( 2 ) Forage Crops. 


(a) Grasses Of the cultivated grasses, timothy appears to 
be the most resistant, growing well in Montana in soils containing 
0*9 per cent, of total salts, largely sodium sulphate, in the first 
six feet. The Australian salt bush Atriplex semibaeeatum is cap- 
able of growing with vigour on almost the worst forms of alkali 
land. An analysis made by Jaffa r showed the dry matter of the 
plant to contain 20 84 per cent, of ash about 40 per cent, of which 
was sodium chloride. A crop of 5 tons of dry salt bush fodder was 
found to remove 1,360 lbs. of alkali salts from the soil. Smooth 
brome, red-top and perennial ryegrass seem also to be rather to 
lerant of alkali. Some of the less valuable meadow grasses of 
America, however, such as salt grass and tussock grass, are found 
to be exceedingly resistant. In 'North Dakota, where the alkali is 
generally of the sulphate type, good meadows of native grasses 
have been observed where there was 1 to 1*5 per cent, of total salts 
in the surface foot of the soil. Grass was found growing knee-high 
where there was over 1 per cent, of salts uniformly distributed 
through the first three feet of the soil. In the Oregon Experiments 
Station Fall rye has proved the easiest to establish in black alkali 
soils and has given fair yields of rye hay. Blue grass, meadow 
fescue, red top, timothy and a native slough grass— Echinochloa 
crusgalli— have been grown successfully in the alkali soils of 
Oregon. 


(b) Jowar . — In California, jowar has been observed to grow 
well when the surface foot of the soil contained 0*9 per cent, of 
alkali mostly sulphates and when the first four feet held 0*5 per 
cent, (about one-half carbonates, the remainder largely sulphates). 
When the alkali is mostly sulphates or chlorides, a fair stand can 
often be secured when there is 0*6 per cent, to 1 per cent, in the 
first six feet of the soil. 
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(3) Legumes. — Most leguminous crops are sensitive to alkali. 
Alfalfa, tlie only plant of this class that is extensively grown in 
regions where alkali soils occur, appears to he one of the most 
resistant, but probably this is largely due to the fact that its roots 
soon penetrate below the layers of soil where most of the Alkali 
has accumulated. Of other leguminous plants tested by the eali- 
' fornia Experiment Station Vicia Villosa has been found to be the 
most tolerant of “White Alkali,” giving a fair stand where there 
was nearly 0*5 per cent, of alkali in the first 4 feet but Medicago 
Maculata was the most resistant to black alkali. Opinions 
differ as to the ability of Melilotus alba to endure much alkali, in 
Utah it is said to grow well even when the total salts, chief by 
sodium chloride, amount to 1 per cent in the first five fee t in the 
Oregon experiment station it has been found the most effective 
in improving the soil condition. It stands a great deal of alkali 
and thrives well when once well established but is sensitive to 
alkali when young. 

A stand of a alfalfa can often be obtained in soils containing 
a very large total amount of alkali in lower depths, if the few 
inches of the surface soil are practically free from alkali at the 
time of seeding. But if the distribution is fairly uniform 
0*1 per cent, of c< white alkali” in the upper six feet of the soil 
appears to be generally about the limit for a successful seeding. 
Alfalfa, especially, in the first stages of growth, is peculiarly 
sensitive to “ black alkali.” As much as 0*7 per cent, of alkali, 

, chiefly sulphates, in the first 4 ft. of the soil may not injure well 
established alfalfa. But when the moisture content fluctuates 
greatly during the growing season, even less than 0*6 per cent, 
can seriously injure old stands. 

Professor Knight made some experiments with cicer arhtinum , 

• Dolichos lablab , Vigna catjang , Phaseolus radiatus and Lothyius 
sativus on a plot fairly seriously affected with alkali salts in 
Baramati, India. Previous to the planting of these crops, the 
land was planted to rice and drained with deep open drains on all 
four sides. The amount of salt in the soil of the land was remark- 
ably even as will be evident from the following table. 

The samples of the soil were from the surface to 4" deep the 
subsoil represented a section from 4" to 9" deep in each case. 
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Table IV- 

Composition of the alkali salts, (Baramatl), Knight. 



Phaseolus 

Radiatus 

Vigna cat jang 
strip. 

Dolichos lablab 
strip. 

Oicer arietinnm 
strip. 

Soil 

per cent. 

Soil 

f er cent. 

Sub-soil 
per cent. 

Soil 

per cent 

Sub-soil 
per cent 

Soil 

per cent. 

Sub-soil 
per cent 

Total Salts in dry soil . . 

0-476 

0.446 

C-206 

0-420 

0-998 

0 420 

0-332 

Qa Carbonate 

7-14 

5-83 

12-62 

4-76 

0-50 

5-24 

6 63 

Na „ 

1-05 

M2 

0 97 

5-00 

1-41 

1-19 

1*51 

Oa. sulphate .. 

11 56 

36-55 

3300 

3-33 

3-42 

30*70 

14-45 

Mg „ 

11-14 

27-80 

28-65 

9-53 

3 52 

15-24 

1*21 

Na „ 

65*96 

21-52 

8 74 

57-86 

10 05 

20*49 

49-09 

Na Chloride . . 

3; 15 

7-18 

1602 

19 52 

81-10 

27 14 

27-11 


Lathyrus satiyus germinated well, but was rapidly injured, 
and as a crop uniformly failed. Phaseolus radiatus also germinat- 
ed well, but was rapidly injured and became unsatisfactory over 
tlie greater part of the field. The roots only penetrated to a depth 
of 4 inches, and no nodules were found on them whatever. Yigna 
catjang was much better than Phaseolus radiatus and Lathyrus 
sativus, and gave a very fair yield throughout. The yield was 
800 lbs. per acre. The plants were practically all healthy and the 
roots penetrated usually to a depth of 9 inches with a limited 
number of root nodules. In one case the roots were found to go to a 
depth of 14 inches. Dolichos lablab, in appearance was the best crop 
of all those that were tried. A few plants only were slightly dam- 
aged and the actual yield per acre was 740 lbs. of grain. Very few 
root nodules were found. The roots penetrated to a depth of 10 
inches. Grain, though germinated successfully gave a poor crop, 
more especially in patches. No nodules were found on any of the .... 
rootsj not even on the large good plants ; few if any roots went/ 
deeper than 6 inches. The crop was very poor. 

Of the common leguminous crops grown in the country Dolichos 
lablab, vigna catiang, vicia villosa, melilotus alba, medicago 
maculata and alfalfa seem to be the most resistant to alkali salts. 

(4) Sugar crops : In the Nira Valley, India, it has been 
found that of all the crops grown sugarcane seems least injured, 
provided that a sufficient amount of irrigation water and organic 
manures be used. With a soil containing 0*8 per cent, of soluble 
alkali salts the cultivators have obtained an yield of 12,500 lbs. 
of ££ gul ” per acre with the application of 75,000 lbs* of cattle 
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manure and 4500 lbs of oilcake. But sugar-beets have been found 
more tolerant to alkali salts than sugarcane and most other crops. 
They can germinate and pass the seedling stage in the presence 
of one per cent, of “ white alkali.” They will almost always 
make a good growth when there is 0*6 per cent, of alkali in the 
first six feet, if chiefly chlorides or sulphates, and frequently 
when there is one per cent. Hilgard and Loughridge after extensive 
experiments at the California Experiment station conclude that 
beets of good quality and purity can be grown on lands containing 
12,000 lbs per acre of alkali salts in 3 ft. of the surface soil, pro- 
vided sodium chloride does not exceed 1,500 lbs. per acre. They 
consider sodium chloride more injurious to beet than sodium car- 
bonate, but beets seem to be more tolerant of “black alkali” than 
most other crops. Even if a good stand can be obtained, it is pro- 
bably not advisable, as a rule to grow beets when the soil con- 
tains more than 0*6 to 1 per cent, in the first six feet, for when 
greater amount of salts are present the roots are small their keeping 
quality is poor and their sugar content and purity are much 
impaired. 

(5) Textile crops. In western Texas, where upland varie- 
ties are grown, cotton is said to be the most alkali resistant crop of 
the region. Both in Egypt and Arizona a fair quality of fibre is 
produced by Egyptian varieties in the presence of 1 per cent., of 
alkali salts, mostly sodium chloride in the first two or three feet 
of the soil. In some alkali regions of India cotton has been suc- 
cessfully cultivated but no specific data are available as to the 
amount and nature of alkali salts in the soil, the stand of the crop 
and the fibre-yield. E’lax in North Dakota was observed by Jensen 
to suffer most where the alkali was accumulated in the surface 
foot. The presence of 0.8 per cent, of alkali salts in the first foot 
killed the plants. 

(6) Tobacco : Ho attempt has been made uptil now to grow 
this crop in an alkali soil. But a study of plant physiology 
reveals that this plant is capable of tolerating a relatively high 
■percentage of soluble salts in the soil. As its combustibility is 

impaired by excessive salts in the soil, tobacco should not on any 
account be grown in alkali soils. 

(7) Garden Vegetables: Asparagus seems to be first among 
garden vegetables in its tolerance of alkali. In California Means 
and Holmes have found that it grows well in 0*6 per cent, of alkali 
salts, if mostly sulphates and chlorides, in the first 5 ft. of the soil. 
However it is said to be sensitive to “black alkali”. Beets, onions 
and garlics are said to grow well where the first 5 ft. of the soil 
contain 0*4 to 0*6 per cent of alkali salts. Potato plants are 
apparently very resistant and will grow where the surface foot of 
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the soil contains nearly 0*5 per cent of* “white alltali,” although the 
tubers produced are watery and do not keep well. Globe artichokes 
are among the most tolerant of garden vegetables. Some of the 
more sensitive vegetables are beans of all kinds, peas, celery, and 
with a few possible exceptions, the cucurbit — squashes, cucumbers, 
melons and the like, 

(8) Trees— It is exceedingly difficult to determine the 
alkali resistance of trees. The vertical distribution of the salts in 
the soil cannot be overlooked because of the great differences in 
the root systems of different plant species. The thickness of the 
bark of the crown largely determines the amount of injury to be 
apprehended from ‘black alkali.’ Most fruit trees are easily in- 
jured by standing water, and as the water table is usually high 
in alkali soils it is often hard to decide whether it is the water or 
the alkali that is doing the harm. So far as the present data go, 
the order of tolerance of the fruit trees is about as follows, begin- 
ning with the most tolerant: date palm, pomegranate, pear, quince, 
olive, fig, apple, almond, peach, plum, orange and lemon. The 
English walnut also has a great aversion to alkali. 

(9, Nines .— In a report of the salt lands of Habra in Algeria, 
Berthault and Paturel state that the cultivation of the vine is not 
hindered by the presence of 0*06 percent of alkali salts in the 
soil. When the amount reaches 0*08 per, cent in the surface soil, 
and 0*27 percent in the subsoil, the vine languishes, and becomes 
unprofitable. With 0*17 per cent in the surface soil, and 0*37 per 
cent in the subsoil, the vine dies. According to the California Ex- 
periment station the greatest amount of tatal salts in the first 
three feet of soil in which -grapevines were found to show no sign 
of injury was 0 3 per cent, of which one-fifth was carbonates. 
When the total alkali was 0*5 to 0*6 per cent in the upper three 
feet of the soil and carbonates formed one-half of it, the vines 
were killed. . 

Increasing the Tolerance of Crop Plants for Alkali . — Uptil 
now very little effort has been made to increase the tolerance 
of prop plants for alkali. The possibilities of increasing the toler- 
ance of crop plants for alkali has not been as yet fully realised? 
The breeder’s efforts are now concerned with the problems of 
quality, the power of plants to resist fungus and insect attack, 
and the adaptation of crops to different climatic condition. He 
will have now to face the problem of synthesizing new breeds 
and strains of plants capable of cultivation in localities where there 
is a large accumulation of Salts at the surface. 

Two methods suggest themselves for increasing the alkali re- 
sistance of crop plants. One is the introduction frorn other coun- 
tries of strains or races of - plants that have become adapted to 
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alkali soils during tile centuries they have been grown on them. 

Much has already been accomplished along this line by the United 
States Department of Agriculture, which has imported various 
durum or macaroni wheats, strains of alfalfa from central Asia and 
northern Africa, and numerous varieties of the date palm. In 
India no effort has been made in this line. 

The second method for increasing alkali resistance is by breed- 
ing, i.e., by selection practiced with that end definitely in view. 

- Near the margin of the bare spots that often occur where a crop is 

growing in an alkali soil, we often find scattered plants that are 
barely able to survive and to mature seed. Examination of soil 
" > around such plants generally shows them to be exposed to more 

alkali than average individuals of the species or variety can endure. 

Many examples could be given. While O’G per cent, of total salts 
is often the limit of tolerance for barley, a few plants have been 
observed to head out in the presence of nearly 1 per cent, mostly 
chlorides, in each of the first three feet of the soil. Sugar-beets 
rarely give a good stand where there is more than 1 per cent, of 
alkali ; yet occasional beets of fair size, having a sugar content f 

of 12 per cent, have been found where the first two feet of the soil | 

contained 2 per cent. Well established stands of alfalfa are often 
injured by 05 to 0*6 per cent, of “white alkali”, yet resistant f 

X plants can ripen seed when the first two feet of the soil hold 1*5 f 

per cent, or even 2 per cent, of alkali salts. By saving seed from 
such plants for a number of generations, it is thought that alkali, 
resistant strains of the more important, crop plants can be secured. 1 

Deterioration in other respects must, however, be guarded against. 

The Value oj Natural Vegetation as an Indicator of Alkali:— i 

Land which is affected with alkali salts quickly becomes barren, ! 

if dry. On land moderately affected by alkali it is possible to start 
the growth of crops at the close of the wet season. The crop at 
first grows with great luxuriance, but as summer advances saline 
matter accumulates at the surface, and the crop withers or yields 
but a small produce. When the amount of alkali is still’ greater, 
the seed sown will rot instead of germinating. In the worst cases 
jji , ; even the natural weeds cease to grow, and the land becomes bare. 

? “ If the quantity of salt be small, then dwarf Acacia arabia estab- 

| lish themselves and the common tew auriculata is also very 

frequent. The samphires, or pickle weeds, and the bushy sainr 
phire or kern grease-wood ( Allenroljea occidentalis), appear almost 
always to indicate that there is 1 per cent., or more of total salts 
in the, first few feet of the soil. But the majority of alkali weeds 
have a very wide range of adaptability, growing in soils that are 
practically free from alkali as well as in soils that contain so much 
as to be unfit for any crop. Such are the salt worts and the well 
known salt grass ,— distich Us spicata, When cyperus rolundus 
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and Andropogan intermedius are not found growing it should be 
taken for granted that the land is absolutely barren. 

Moreover, some plants are so averse to alkali that their 
absence in a piece of land, otherwise adapted to them by the texture 
and moisture content of the soil, is the safest of all indications that 
it contains a dangerous amount of alkali. Such negative indicators 
are the Artemisia tridentata and the “creosote bush.” 

In considering the value of plants as indicators, it must be 
remembered that no species is everywhere associated with a fixed, 
percentage of alkali. The different kinds of salts and the propor- 
tions in which they occur, their distribution in different depths of 
the soil, the moisture content and its fluctuations, the texture of 
the soil and, finally, the climatic conditions are all expressed by 
the character of the natural vegetation. But the cultivated crop 
is no less an expression of the combined influence of these factors. 
The natural vegetation on a particular soil is the best guide to its 
agricultural possibilities. 

, [The last artiole by the same writer on “Reclamation of alkali soils ” will appear in 
the next issue— Editor B. M. P.] 


MALAYAN FODDERS 

A small bulletin which may be of interest to animal husbandry- 
men in India has recently been issued by the Department of Agri- 
culture, Straits Settlements and Federated Malay States. In 
recent years it has been realized that the feeding of animals is a 
process which requires knowledge and skill for its successful 
practice. Rule of thumb methods which previously prevailed have 
been replaced by the computation of rations on a scientific basis. 
The principles underlying feeding are now well understood, and 
it is possible by varying the ingredients of an animals ’s food to 
fit it with considerable exactness to the duty which it is required 
to perform. 

Information on the subject is however not always available to 
the agriculturalist. In this small Bulletin the general principles 
involved are described and supplemented by analytical data con- 
cerning the composition of foodstuffs which are ordinarily employ- 
ed in that country. Since many of these are similar to foodstuffs 
used in many parts of India, it maybe of considerable interest to 
Indian agriculturalists who are trying to feed their animals on a 
Scientific basis. 

The bulletin is “Fodder and Feeding stuffs in Malaya” 
by C. D. V. Georgi, Department of Agriculture, S. S. and F. M. 8., 
Special Bulletin, General Series, No. 17, — 1934. Price 50 cents 
(Straits currency). It may be had, by remitting the price to the 
Director of Agriculture, Kuala Lumpur, Federated Malay States. 

Norwegian experiments show that if hay is dried rapidly, it 
retains best the Yitamins A and D, needed by cattle, 
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THE PRINCIPLES if MAKING JELLY 

By A. D. Chand. 

Jelly making is both, a science and an art. It is a science 
because it makes use of abstract principles. It is an art because 
it requires a sound skill guided by definite rules. In order to 
manufacture good jelly successfully one must understand its 
science and acquire a thorough skill. The art or skill may alone 
enable a man to manufacture jellies successfully but this would 
r / , be only possible if he follows a set of definite rules which he has 
drawn up with his personal experience after a great deal of 
laborious experiments. This certainly would involve him in a 
good deal of loss in the beginning as long as he has not reached 
to certain particular conclusions ; but if he knows the science of 
jelly making, he will attain his end earlier, without undergoing 
too much loss. 



For the benefit of those who are interested in making jelly or 
its allied products, either for home use or for commercial purposes, 
the science and art of manufacturing these products will be con- 
cisely discussed to equip them with a basic knowledge and 
fundamental principles involved in making these products. 

Before going into the detailed discussion of principles, an 
amateur would like to know what jelly is. Because many persons 
do not have the exact conception of jelly it is therefore necessary 
to state clearly at the outset as to what we are talking about. 

Definition . — Jelly is a product obtained by boiling fruit with 
or without water, extracting and straining the juice, adding sugar 
and cooking it to such a consistency that gelatinization should 
take place on cooling. A perfect jelly is clear, sparkling, tran- 
sparent, and of appealing flavour and attractive colour. When 
poured out from the container it should retain its form, quiver, but 
not flow. It should neither be syrupy, cloudy, nor gummy or 
sticky and should possess the aroma of the original fruit. It 
should be firm and should cut with a sharp, sparkling edge and 
should retain its firmness even after cutting. 

In order to produce jelly, there are three most essential 
ingredients that are required to make jelly and these are (1) 
acid (2) pectin and (3) sugar. 

This brings us to the fact that in order to produce good jelly 
one should have a thorough knowledge of the composition of fruit 
or should possess a knowledge of testing fruit juice, whether they 
contain these ingredients or not. 

Acid , — Fruits vary a great deal in their acid content, some 
fruits like lemon, lime, currant, etc. are very rich in acid while 
other fruits like pomegranate, ripe peaches, etc. are, on the other 
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hand very poor in acid content. As acid is one of the most 
important ingredient for jelly making, fruits poor in acid or low in 
acii do not produce good jelly. It does not mean that such fruits 
cannot be used for making jelly. They would indeed, make an 
excellent jelly if they are enriched with a suitable amount of 
artificial acid. 

It is also very customary, however, to blend the juices of high 
acid content with the juices of low acid content, but the product 
thus produced does not possess a' definite flavour of any of the 
fruits used. 

So in order to retain the aroma of the fruit used for making 
jelly, artificial acids are most commonly used. These acids are 
citric acid and tartaric acid. The concentrated solution of these 
ackk has given the best results. The strength used by the 
Horticultural Department of this Institute is 0"577 gins per c.c. of 
solution. 

Preparation of Acid Solution. — Weigh out 577 gramms of citric 
acid crystals in a thoroughly cleaned 800 c, c. beaker and add to it 
about 200 c. c. of distilled water. Dissolve the crystal by warming 
the beaker gently over a slow flame. When all the crystals are 
dissolved, cool the solution and filter it through clean cotton in a 
1,000 c. c. graduated cylinder, add a little water and stir it, then 
fill the cylinder to 10()0 c. c. mark and stir it to a homogenous 
solution. So 577 gins, acid in 1,000 c. c. solution would give, '577 
gms. per c. c. of solution. In order to get the exact strength, 
titrate the solution, after diluting 1 e. c. to 500 e, c. with 1ST. .1.0 
solution hydroxide solution, using a drop of phenolphtalein as 
indicator. 

A most simple and very practicable test for ordinary procedure 
could be performed as follows. 

v. Squeeze out the juice from the ripe limes and take an ounce of 
it in a tumbler, dilute it to 8 ounces with water, add to it 
teaspaonsful of sugar. Stir it well. Compare its acidity by taste with 
the acidity of jelly stock intended for making jelly. If the jolly 
stock does not taste even as much acidity as in that diluted lime 
juice, the jelly stock is not fit for making jelly, unless it is 
enriched with artificial acid. 

To be more accurate, the acidity of the juices can be tested by 
the following method. 

Pipette out 10 c. c. of the juice to be tested in a 100 c. o. 
measuring flask, dilute the juice to the mark with distilled (free of 
acid) water. Take 50 c. c. aliquot part in a 400 c. c. beaker, add to 
it a drop or two of phonalphtalein indicator and titrate it with 
N /10 sodium hydroxide solution until a permanent colour is obtain- 
ed. If the juices, are highly coloured, dilute the above amount 



to 500 c.c. in order to get a clear solution, so that it may not mask 
the end point. 

. .Strongly acid juices should also be diluted to 10 times of the 
original volume. Calculate the percentage of acidity from the 
following factor: 

One c.c. of N/10 sodium hydroxide neutralizes the following 
equivalent of acids : 

Citric acid ... ... 0*0064 gms. 

Tartaric ... ... 0*0075 „ 

Use oj the Artificial Acid : The acid solution if prepared from 
the commercial crystalline acid must have 0.5 per cent strength. 
The suitable amount should then be determined by a series of ex- 
periments starting with four or five c.c. per pound of juice used 
increasing 1 c.c. every time until the appropriate amount is attain- 
ed. This amount and the strength of the solution should then 
be recorded on the label of the bottle containing acid for future 
references. 

Pectin : Pectin is another very important ingredient of jelly, 
without it jelly can not be made. Pectin is found in the middle 
lamella of the cell wall ot‘ fruits surrounded by the layers of cellu- 
lose. It is found in the pectose or protopectin, which on hydro- 
lysis yield pectin. 

Pectose (insoluble) is found in large quantities during hard 
green stage of fruits and as the fruit ripens it is converted into 
pectin (soluble) by enzymes and when the fruit is fully ripened it 
decomposes into pectie acid and methyl alcohol. So it is the pectin 
stage which is valuable from the point of view of making jelly. 
It is probable, however, that during boiling process the pectoes 
and protocellulose are hydrolysed to pectin. 

The fruits vary a great deal in their pectin content. Some 
fruits are very high, others are very lo\V in their pectin con- 
tent, while in many fruits pectin is entirely lacking. There is 
no difficulty in making jelly from the fruits which are high in 
pectin content, but the real problem which faces one is the utili- 
zation of those fruits which do not contain or are low in pectin in 
jelly making. 

The common practice in vogue is to blend the juices of those 
fruits which are rich in pectin with those which do not contain or 
are low in pectin. The product obtained by blending is not ap- 
preciated by the consumers, because it does not have any decisive 
flavour. In order to overcome this drawback, the only solution 
of this problem is to use a commercial pectin. 

Preparation of Aqua Pectin ; Select the fruits which arc rich 
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and soak them in cold water for 24 hours. Most- of. the acid and 
sugar will be extracted by the water leaving behind the pectin in 
the pulp. Draw off the water and cook the slices m fresh water 
containing about one per cent tartaric acid, until the. slices become 
very soft. Tress out the juice from the pulp, strain, and biter it. 
Concentrate the solution in vacuo to a thick syrup, sterilize it 
and seal it in bottles for use. 

Preparation of Powder Pectin : Extract the juice from, the 
fruits rich in pectin as described above and concentrate the juice 
to one-fourth of its original volume, cool it and add it slowly to 
twice of its volume of 95 per cent ethyl (grain) alcohol, with con- 
stant stirring. Let it stand for 15 to 20 minutes and then dram 
off the alcohol through cheese cloth and dry the precipitate on the 
screen at room temperature. Dissolve the precipitate in a small 
amount of distilled water, add it to twice its volume of ethyl al- 
cohol and separate the precipitate by straining it through a muslin 
cloth. Dry the precipitate at 120' to 125 E. Grind the precipi- 
tate to a fine pulp and seal hermetically in tins for use. 

Total failure in jelly or getting soft syrupy jolly largely 
due to less pectin in the juices used for making jelly rather than 
to anything else. Many amateurs and even those who claim that 
they know jelly making fail many a time to get good results in- 
spite of their -accurate and thorough manipulation. The reason is 
not far to seek. It is because they have no knowledge and method 
of judging the pectin content of the juices. So it is very essential 
that a single method of testing pectin should be mentioned. 

Method of testing pectin . — Take a spoonful of juice in a tum- 
bler and add to it the same amount of 95 per cent, (denatured) 
alcohol and stir the mixture slowly. If the juice is rich in pectin 
a thick gelatinous mass will be produced and if the juice is 
medium in pectin content a lumpy coagulation will form, but the 
juice poor in pectin will form a few stringy precipitate here and 
there. The alcohol will have no effect on juices which do not 
contain pectin. 

The following table shows the pectin and acid content in differ- 
ent fruits which will be a very good guide. 
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Fruita rich in 
acid and 
pectin. 


Sour apple 
Grab apple 
Currant 
Loganberry 
Sour varieties of 
blackberries . . 
Lemon 
Lime 

, Grape fruit. 

^ Pomelo. 

(w— Oranges. 

Kumquat etc. 
Sour varieties of 
grapes. 

Sour plum. 

Sour varieties of 
cherries. 
Eoaelle. 


Fruits medium 
in acid and 
pectin 

Fruits rich in 
pectin and low 
in acid. 

Fruits rich in 
acid and low 
in pectin. 

Fruits poor in 
both acid and 
pectin. 

Ripe apple 

Sweet cherries 

Apricot 

Pomegranates. 

Blackberries .. 

Unripe figs . . 

Bhubarb 

Ripe peaches. 

Sweet orange .. 

Carrots. 


Ripe apricots. 

Quinces 

Unripe banana. 


Ripe pears. 

Cherries 

Ripe quinces. 


Raspberries 

Strawberries. 

Grapes. 

Loquats. 








Sugar .— The consideration of the sugar content of fruits is 
of very little importance, because no jelly can be made without an 
additional amount of sugar. Therefore it does not matter whether 
fruits contain sugar or not, from the point of view of making jelly; 
but it is an additional sugar requirement which is an important 
consideration. Various sugars can be used for making jellies 
such as sucrose, glucose, fructose and maltose, but sucrose, bein^ 
cheaply manufactured and easily secured is generally used for 
such purposes. 

It is not the presence of acid, pectin and sugar in the juice 
that would produce good jelly, but it is their relative proportion 
or combination which gives a really good jelly. Much work is 
done ■; in other countries to find out the exact proportion of su^ar 
to acid and pectin in order to get good results. 

Relation of sugar to pectin . — No wonder many people fail to 
,|get excellent texture of their jellies in spite of their jelly stock 
: being rich in both acid and pectin. It is because either they add 
:;"too much or too little sugar in relation to the acid and pectin con- 
tent of the jelly stock. 

If the juices used for jelly making are diffieient in pectin and 
too much sugar is employed the resultant jelly will be syrupy. 
On the other hand if too little sugar is added the texture of the 
jelly would be tough. It seems necessary therefore to lay down 
some definite rules for adding sugar to the various amounts of the 
pectin content of the juices. 

1* If the juices are rich in pectin, from 1 or 1J pounds of 
^sugar may safely be used for every pound of juice used. 
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2. If the juice is medium in content, the amount of sugar 

added should aot exceed more than f of a pound tor. every pound, 
of juice used. , 

3. If the juice is fairly rich, but not poor in pectin content 5 
pound of sugar should be used for every pound of juice used. 

4. As a general rule juices deficient in pectin require less 
sugar because the deficiency is made up by the evaporation of 

■water. • 

The acid content of the jelly stock should range from 5 to 10 
percent for satisfactory results. * The amount of sugar used does 
not only vary with the pectin content but it also vanes a good 
deal with the acid content. As a general rule the juices low m 
acid content require more sugar per pound of juice and give mueli 
less produce per pound of juice and pound of sugar used, this 
would be a great source of loss to the manufacturer. So in order 
to manufacture jellies economically either those fruits should he 
used which are rich in acid or the juices should be brought to the 
required precentage of acidity with the addition of commercial acid 
solution. Lai Singh through his experiments came' to^ the con- 
clusion that a juice having 012 per cent, acidity with 75 grammes 
of sugar gave 100 grammes of jelly, while juices having 1*05 per 
cent.° acidity with 53| grammes of sugar also give 100 grammes 
of finished product. From these experiments it is obvious that 
there is a great economy in raising the acidity to at least 1*05 
per cent. 

The causes of defects in jelly: — 1. It is already mentioned 
that either too much or too little sugar will produce syrupy or 
tough jelly respectively. 

2. Prolonged boiling or over- cooking produces gummy or 
sticky jelly which is probably due to the hydrolysis of pectin and 
sugar. 

?>. If too much water is used in the fruits when cooking 
them for the jelly stock it may also produce gummy or sticky jelly. 

4. Crystals formation iu the jelly may he due to the lack of 
stirring or adding too much sugar. 

That a very considerable amount of Agricultural research is 
being carried on iu India is evidenced by the fact, that 105 papers 
werepresented before the Agricultural section of the Indian Science 
Congress, held in Calcutta in January 1935. Besides these papers 
presented before the section on Agriculture, there Were a num- 
ber of papers presented before the sections on Chemistry, Botany, 
and Zoology which have a definitely agricultural bias. 
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fCEEPfie MILK COATS li INDIA 

By J. L. Goheen, P>. A. 

Chapter ¥» 

Care of the Young 



' In the chapter on Breeding, it was pointed out that the female 
goat should have special care during the period that she is 
“carrying” her young. That is the time when the care of the 
young should begin, for it is most important that the mother goat 
be given every opportunity to give birth to healthy, normal, fully- 
developed kids. It was pointed out that the choice of the parents 
has a very great deal to do with the kind of young that are to be 
born and this reminder will serve to keep fresh before one the 
need for selecting the parents and for giving the mother goat 
a proper chance to bring forth such kids as will be an improve- 
ment, even, over their parents. 

Most female goats make good mothers, attending well to the 
cries of their kids. If only one kid is born it is a simple matter 
for her to feed it. If two or three are born it may be necessary, 
especially when they are very young, to see that the weakest or 
smallest of the lot has an opportunity to get sufficient milk, be- 
cause the stronger ones may not give it a chance to do so. General- 
ly the male kids are larger than the female, hence they will be 
able to push the smaller ones away. 

The mother goat should be kept in her special compartment 
for about three or four days after giving birth to the kids, after 
which she may be allowed to go out with the others for grazing. 
The kids will want a drink of milk about every five or six hours, 
at least for the first week or two, and arrangements should be 
made so that the mother may have access to them at such intervals 
of time. When they are about two weeks old they will begin to 
be interested in nibbling at green feed or dry fodder, and it is 
well to make some arrangement whereby they may easily be able 
to get at small quantities of such feeds. 

It is abso advisable to make some arrangement whereby the 
kids may have an opportunity to be out in the open air and get 
some sunlight each day, especially about mid-morning or mid- 
afternoon when the sun is not too hot. For this purpose one of 
the large inverted baskets used by shepherds for small lambs is 
very suitable and not expensive. The green fodder can be tied 
in small bunches to the sides so that the kids will have to jump 
up to get at this feed. During the heat of the day a blanket or 
covering of some sort should be put over the top of this basket in 
order to provide shade for the kids. 
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How, it is important that this basket he moved about from 
place to place at intervals of every two or three days, so that the 
droppings of the kids will not contaminate the soil too much. 
If that is not possible, great care should be taken each morning 
to sweep up all of the droppings most thoroughly and thus keep 
the place very clean. This point cannot be emphasized too much. 
Young kids and growing goats are subject to the infestation of 
several kinds of worms (generally called “internal parasites”), and 
once these enter into the stomachs and intestines of the animals 
it is very difficult to get rid of them. Therefore the matter of 
cleanliness in their quarters and in their feeding is of very great 
importance, for that will be the best means of preventing such 
infestation. 

When the kids are about a month old they may be fed at 
longer intervals, say as much as 8 to 10 hours apart. And they 
may be also allowed to go out with their mother to graze. In 
order to keep them from taking milk from her in between their 
regular times, it is well to cover the udder of the goat with a bag 
which is to be tied up over her back with long strings. This bag 
should be kept clean, and should be tied securely so that it may 
not be lost or pushed off by rubbing against a tree or bush. The 
kids should be offered good fresh water to drink when the other 
goats are watered, and they should have opportunity to lick the 
salt lumps in the same manner as the other goats. 

If it is not advisable for any reason for all the kids to go out 
grazing, they must then be provided with a special run, as was 
mentioned in Chapter Four. As every one knows, kids are very 
playful little creatures and it is highly important that they 
should be allowed to have plenty of exercise every day. Such 
attention to these little details will mean much for the proper 
growth and development of the kids. 

When the kids are about 2| to 3 months of age, the evening 
drink of milk may be dispensed with and when they are 4 months 
of age they should he weaned away from milk altogether, because 
by this time it will be possible for them to get along on solid feeds 
such as the older goats eat. However, if for any reason anyone 
should wish to allow the kids to keep on drinking their mothers’ 
milk until they are .5 months of age, no harm will have been done, 
although it is by no means necessary that they keep on that long. 

It is well to recall the fact also that all male kids, unless cas- 
trated early, should be separated from the female kids when they 
are about months old, if they are castrated there is no harm iii 
allowing them to remain with the other kids. If not castrated it 
is a mistake to allow the males to remain in the same place with 
the females. Such males should have their special run, and their 
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special place in the stable, and very good care should be taken 
to see that their growth and development are in no way hindered 
or stunted. 

It is a good thing to be friendly and playful with kids as they 
are growing, and to train them thus to have perfect confidence in 
their master. Such an attitude of confidence and of friendliness 
will mean much in their management because goats so trained 
will be obedient and easy to handle. Furthermore, because they 
trust their master they will be much more likely to have quiet dis- 
positions, a point which is of much value both with the male and 
female goats. A. little extra care in keeping goats happy and 
healthy will count for a very great deal from the time they are born 
until they die. 

Summarising the few special points connucted with the Care 
of the Young, one should remember: 

1. That there should be, special quarters for the female goats 
about to give birth, also that the mother goat should have some 
special care and attention while she is “carrying’' her young. 

2. That most female goats make good mothers, but that if 
there are two or more kids born it may be necessary to take special 
care in seeing that the weakest or smallest have an opportunity to 
drink and are not pushed away. 

3. That the mother should be kept confined in her special 
compartment for about four days, after giving birth, when she < 
may be allowed to go out to graze with the other goats. She should 
be permitted to return to feed her kids at intervals of about every 
6 hours during the first two weeks of their lives. 

4. The kids should be kept out in the open air and sunshine 
for a few hours each day, an inverted basket being quite satisfac- 
tory for this purpose, or else they should have a special run of their 
own. Shade is neceasary in the heat of the day. 

5 . Absolute cleanliness is essential in all of the living and 
feeding arrangements of the growing kids. Arrangements, too, 
for play and exercise are also very necessary. 

After the kids are about a month old the intervals bet- 
ween feedings from their mother may be increased to 8 or 10 hours, 
and at the time they are 3| months of age the night feeding may 
be stopped, while all feeding from the mother should be stopped 
at about 4 months of age. When the kids are two weeks old they 
should be encouraged to start eating solid food, and from that time 
on the amount of such food should be gradually increased. 

( . It is well to remember to separate the male kinds, such as 
are not to be castrated, from the females, when they are about 2| 
months old. All castrated males may be allowed to run with the 
females. 
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8. Treating the kids in an affectionate friendly manner is 
important. Goats will become very obedient, and it is possible to 
train them to do many useful things. 




Pure Swiss Goat 


Special Notes. 

1. The compartment where the mother goat is kept should 
have, in it a good bedding of dry straw or leaves at the time the 
goat is about to give birth. This is necessary both for the mother 
herself and the new-born kids. It is also most important to keep 
the udder of the mother goat free from all dampness and draughts 

of cold air when she is “fresh” and 
her udder is very tender. Tor this 
purpose bedding should he supplied 
to her for the first two or three 
weeks. 

2. If new-horn kids are unable 
to suck the milk from their moth- 
er’s teats for any reason, they may 
he taught to drink out of a shallow 
vessel, first by letting them such 
one’s finger that has been dipped 
into such milk, then later by push- 
ing their mouths gently down into 
the milk itself. Only small quan- 
tities of milk should he fed this 
way, never more than a pint at a 
time. Because it is so easy to get 
this 'milk, without any sticking or 
effort, the kid will want more than 
it should have. Hence only a small amount should he given at a 
time, and absolute cleanliness everywhere is essential, if this 
method of feeding needs to be done. 



Tinea rosea or Periwinkle, known in Hindustani as Gulfir- 
ins is a very common evergreen flowering plant in the plains of 
India. It is a small plant and is generally grown in gardens he- - 
cause of its resistance to drought. Its flowers are either pink or 
white. If, however, sometimes grows as a weed on the farm. 

^ r * p* T - White, a Government botanist of Queensland claims 
that the leaves of this plant are as good as insulin in the treat- 
ment of diabetes. 

The leaves about twenty-seven of them, arc taken and boiled 
fifteen minutes in three and a half cups of water, and then 
strained. Each cup of this should he taken after each meal and 
this to be followed after an hour by half a glass of warm water in 
winch a little bicarbonate of soda has been dissolved. 
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THE HIGCINBOTT0M ASSOCIATION 


In connection with the Annual Farmers’ Fair which was held 
“, n ***? r*' th February to March 2nd, a meeting of the Old Boys of 
the Allahabad Agricultural Institute was held, to which Oil old 
boys were invited as guests of the Students’ Union of the Insti- 

In the meeting several letters were read by Mr Jliosi the 
secretary of the Higginbottom Association, in ih“h some of ^ 
old boys from as far as Bombay Presidency expressed regrets of 
their inability to come but wished the Higginbottom Association to 
grow, as they believed that this is the tie that will hind all the old 

iSr h6rt0theirIAlma Mater ’ the Allahabad m lgt^ 

. , F ° r tll0S . e wll .° Y isl1 to have more information about the Hio>- 

gl -+T b °ivr? m AT A u SO r Cia i tl0n P wou . ld sa y tliat they should correspond 
with Mr. H. R. Jos hi, of the Animal Husbandry Department, who 

* * he ^ Creta A ry 0f the Associati °n 3 or with Mr. B. M. Puo-h 
Editor of The Allahabad Farmer of the Agricultural Institute! 
i m ^ S and mon fy ° A rders ** the Association should he sent 
to Mr. Mason A augh, Agricultural Engineer also of the Argicul- 
tural Institute, who is the treasurer of the Association. 

I I** would like to remind those who wish to become members 
ii the A ® S0ciatl0n . that the ordinary membership fee is Es. 5 annu- 
aiiy. The subscription of The Allahabad Farmer for the mem- 
bers of the Association is also Re. 1-8 only. 


A Rural Home Section will be included in The Allahabad Fai?. 
me® from its nest issue. Mrs. Higginbottom will be responsible 
the . seo *! on - 14 > s hoped that we shall have in that Section 
several articles which will deal with problems in the rural home 

rural a ?, hea , th , m ™ ral home’, ‘a kitchen garden’, ‘children in 
ruial homes ooomng m rural homes’ and several other problems 
We believe that there is a great need for articles of this type and 
eve ^ 10 m a J es ? hays wiil eagerly look forward to thJm when 
ene lyb i d T “-!? S •? *“1? al)out rural reconstruction, and problems 
connected with it. We also congratulate ourselves for bavins 
.ecured Mrs. Higginbottom, who is so keenly interested in these 
roblems, to conduct this section of the Farmer. 

Mrs Higginbottom would be glad to receive contributions 
\ “e tSZZZ ying “ d ** *• problem^ 




IMPERIAL COUNCIL 


} AGRICULTURAL RESEARCH, INDIA 


The following three journals are issued under the authority of the 
Imperial Council of Agricultural Research: — 


(1) Agriculture and Live Stock in India. 

A hi-monthly journal of Agriculture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stook 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 6. 


^5 (2) The Indian Journal of Agricultural Science. 

^ A bi-monthly scientific journal of Agriculture and the Allied 

J Sciences, mainly devoted to the publication of the results of 

X Original Research and Field Experiments. Commencing from 

J"' February, 1931. Annual Subscription Rs. 15. 


(8) The Indian Journal of Veterinary Science and Animal 
Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. 0. 


(All communications regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Branch, Post Bos 2078, Calcutta.) 


Please mention The Allahabad Pabmee 





Piggery 

Products 


i Available 


Sure Profit 


Stock Now 


Cross-bred Pigs for Sale at 
Reasonable Prices 

PRICES UPON A P PLICA TION 
DAIRY MANAGER 

Agricultural Institute Dairy 

(lamina Par) ALLAHABAD, U. P. 


High Quality Cattle Feed 

AT MODERATE PRICES 

Oil-cake, bran, barley, ehooni, karai, linseed, 
mustard, paddy, oats, wheat and maize 
Strictly Fresh and Pure 
A TRIAL WILL CONVINCE YOU 

Deoki Nandan Mahadeo Pershad 

Bankers, Government and Municipal Contractors, 
Mill Store Suppliers and Commission Agents. 


NAYAGANJ, CAWNPORE 


Branch : 

CALCUTTA 


Please mention Tee Allahabad Fabmeb 





Full Data on request. 


$ Stocked Always 

* GUEST, KEEN, WILLIAMS, Ltd. * 

* Macbeth House, Clare Road, Byculla, BOMBAY. ** 

# XKXXXXXXXXXXXXXXXXXXXXXXXXXXXX************* 
Please mention The Allahabad Fakmek 
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nspHE oldest established firm of seed-merchants and garden-suppliers in the East 
•S- are vet as voting as these two larking lovers above ! pooha’s seeds, bums 


JL are yet as young as these two larking lovers above! Pooiias seeas, ouiuo 
and tools have blazoned a path in the last five decades all over India, Burma and 
Ceylon. Handsome illustrated catalogue free on request from :— 

PESTONJEE P. POCHA & SONS 

SEED-MERCHANTS 

8, Napier Road :: :: :: "• ”• POONA 
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t) 

Cb 

h) 

Cb 

h) 

Cb 

CP 

0 

S) 

Cb 

CP # 

sf 

(p 

0 

hi 

Cb 

S) 

Cb 

c tl) 

Lb 

Cb 

CP 

0 ^ 
CP/~ 

0 " 


* 

* 

K 

$ 

* 

* 

* 

* 

* 

* 

* 

* 

$ 

3 K 

& 

* 

* 

* 

* 

* 

* 

* 

& 

* 


BORES HOLES FROM 5" to 16" 

WITH UNUSUAL EASE AND RAPIDITY. 

BORES jss \ UNEQUALLED FOR: 

IN ANY ^||pj ' BORING- WELLS 

KIND OF SETTING POSTS 

TRANSPLANTING 
TREES & PLANTS 
CONSTRUCTING- 
LATRINES, DRAINS 
DITCHES, Etc: 


SOIL UNDER 
ANY WEATHER 
CONDITIONS 


am 
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GOLDEN ADVICE 


o T0 

§ Tourists in the Happy Valley of 
' Kashmir (India) 

(\ desirous of purchasing Walnut Wood-work and Painted Papier M&cke 
Q. ofJMimir. Kindly visit the Grand Show-rooms with the marvellous 
0 display of— - 

0 Carving on Wood I Painted Papier Macke 

0 All Kinds of Furniture [ Oriental and Local-made Pugs 

0 Curiosities 

O of the old and reliable firm — 

8 GANEIEDE 

Q Who has won Gold Medals every year in the open competition o 
x 0 the Kashmir Government Exhibition, and Diplomas from various Vice" 

0 roys and Lords of the British Empire, for the appreciation of the excellent 
V work and good service rendered by the firm. 

/\ Articles — of every description, according to the taste of customers, are 
x always ready in stock for immediate supply .. 

Orders — will be promptly executed to the entire satisfaction of, customers. 

X Packing — is done by experts, and under the supervision of the managing 

X Besides — all these facilities, and the best of workmanship and finish, the 
X prices are comparatively low and cheap. # 

X For the guidance of tourists, a brief list of the Wood and Papier 

Mach^-stuff is given below: — 

O Painted Papier Maclie 

, '0 ‘ Toilet sets, consisting of mirror-, 

VJl frame, powder-box, one pair candle- 
0 sticks, jewel-box, brush-tray, bair- 
0 pin box, hair and cloth-brushes. 

0 Writing sets, consisting of 

8 blotter, paper-case, pen-tray, paper- 
knife, and stamp box. 

0 & Bowls in every shape and size; 

0 brass-lined bowl sets, consisting of 
0 one bowl, eight finger-bowls, and 
( > one pair candlesticks; brass-lined 
0 beggar-bowl sets, consisting of one 
0 large beggar-bowl, eight small beg- 
0 gar-bowls, etc. 

<£0> 3 OO 1 0 C 00OC O 00 O000 : 0 : 00 0OC 0 0 O00O 0O0 O 

Please mention The Allahabad Farmer 


Walnut Wood-stuff 

Dining-room suites; bed-room 
suites; screens of every size and 
shape; ladies’ and gentlemen’s 
writing-tables and desks; tables, 
square and round; gate-legged 0 
tables; tea-tables; nest of tables, 0 
and tables for messes; letter- racks; 0 
overmantle and mantlepieees; hall- 0 
seats and chairs; coal-boxes; 0 
couches; beds; dressing-tables; cock- 0 
tail tables; bridge tables; combined 0 
bridge and wine tables; cake-stands 0 
etc. 0 


OOOOCOOOCOOCOOOCOOOOOOOOOCOOOOOOOOOOQOQCOO: 



0 AGRICULTURAL implements g 


8 HAN l> AND POWER PUMPS 6 


o A complete set of our literature g 

O Q 

o sent free on request g 


g Kiri oskar Bro ih.ers, Ltd. 8 


KIRLOSKARVADI 

( Dist. Satara) INDIA 


OOOOOOOOOOOOOOCOOOOOC 00:00 

Please mention The Allahabad Farmer 



FAIRBANKS’ MORSE ENGINES 

AND 

PUMPS 

are products devised and built especially for the Farmer, 
and our prices make it possible for the small Farmer to 
possess modern Machinery, thereby increasing his profits. 
We specialize in service by carrying in stock complete 
supplies of spare parts. 

In addition to all types of Pumping Machinery, we also 
carry stocks of— 

IGE MACHINES 
EVINRUDE MARINE ENGINES 
DISINTEGRATORS 
BONE MILLS, Etc. 


O Agents— O 

g M. S. VERNAL & Co. g 

O BHARAT INSURANCE BUILDING CENTRAL AVENUE (SOUTH) <> 

g P.O.Box 2320 CALCUTTA g 

0 Telegrams: PORCUPINE O 

COCCCCOOOOOCC OCCC OCOCCOOOOOOOOQOOu 

Please menttoa The Allahabad Farmeb 






DON’T KILL YOfJR 
BULLOCKS/ 


Twice the load at half the cost 
BE CARRIED AT A 
FASTER PACE & WITH 
\ \\ , MUCH MORE EASE 


BY FITTING 


Please mention The Allahabad Parmer 
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ELY HOUSE 


21, Clive Road , ALLAHABAD 
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‘Good Work— Moderate Bates ? 


HE M!SS£0H PRESS IS AT YOUR SERVICE FOB- 

LETTERPRESS PRINTING - 
LITHOGRAPHIC PRINTING - 
EMBOSSING, DIE- STAMPING- 
COPPERPLATE PRINTING * 
BOOKBINDING, Etc., Etc. 

Ill SPECIALIZES Iff— 

Vernacular Printing in the following Language# : 
HINDI AND SANSKRIT ... 
PERSIAN- URDU AND ROMAN-UR DP 

Address ; 

THE MISSION PRESS 
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I PION K E R. 'SF 1 ’* 

gj of every Separator 
§ improvement . __ 

^|AyAL | 

■JPVERY advance in Separator design, every important || 
__ improvement, has been pioneered by ALFA-LAYAL )<g 

§| engineers, tested on ALFA-LAYAL model farms, and proved 
j||j by ALFA-LAYAL users throughout the world. ^ 

Be sure that your Separator will stand years of hard daily || 

use— that it will maintain its close skimming — that it will E? 
^ not cost you a fortune for replacements. In other "words, || 
choose an ALFA-LAYAL— the Separator you know andean 
|| trust. H 

Only an ALF A-LAVAL has these exclusive features : 

100% BUST ROOF PHOSPHOR BRONZE DISCS AND BOWL 

i AND | 

S patented alfa-laval ball-bearing spindle §§ 

^ Remember that every part of an 

l| ALFA-LAVAL 1 

„ V0( 

f gg CREAM SEPARATOR U 

ii s 

Erara Isj^dofinitely Guaranteed ■ 


EDW. KEVENTER, Ltd. 

DAIRY FARM P. O. :: :: :: :: :: ALIGARH, U. P„ 


Please mention I he Allahabad Farmer 



INSTRUMENTS 


AND 


LABORATORY 


APPARATUS 


U SPECIALLY 

|| SOIL SCIENCE, FIELD xA. V 
U CROPS, ENTOMOLOGY CHARTS, N/ 

S MUFFLE FURNACES, WEATHER X X 
U INSTRUMENTS, ANALYTICAL BALANCES. 
8 DAIRY AND ANIMAL HUSBANDRY 


LEITZ OPTICAL INSTRUMENTS 


FOR 


COLORIMETRIC 


LEITZ 


DETERMINATION 


PH (HYDROGEN H 
ION H 

CONCENTRATION) K 
SEE B 

HELLIGE K 
INSTRUMENTS B 


U INCUBATORS 


AND 


LA MOTTE 
COMPERATORS 


For Prices and Catalogue please write to- 


| THE IMPORT ASSOCIATION, ALLAHABAD g 


Please mention The Allahabad Fakmeb 



ong service at less cost 
with correct lubrication 


M ODERN tractors can be relied on to give good 
service with very little attention. But it must 
be the right attention, and the most important 
item of all is lubrication. Unless the correct oil is used, 
wear and carbon formation will be rapid and there is 
constant risk of breakdown — a serious matter when 
the tractor is needed for urgent work on the land. 

Experienced tractor-owners know that attempting 
to save a few annas by using “cheap” oils is very 
false economy. There is a scientifically correct grade 


For easy starting, better 
performance and slow 
carbon formation in 
your tractor, use ELE- 
PHANT BRAND 
Kerosene Oil For all- 
round results use high 
test SNOWFLAKE 
BRAND Kerosene. 




Always me 


STANDARD - VACUUM 
OIL COMPANY 


Please mention The Allahabad Farmer, 





OOOOOCOOCOOOOOOOOOO-OOO^OOOOO- 

“STANDARD” 

' THE 

ONLY CREAM SEPARATOR 


WHICH FARMERS CAN THRIVE . d 

•uclion, no objection can be 
be recommended as good and 

(Professor) Peter Berne, Switzerland M 
X Judge the “STANDARD” by these improvements— & 

O i Cleanest skimming efficiency with V 

O ’ varied thickness of cream. q 

O 2. All parts touched by milk and cream Q 

X ' are made of special bronze and O 

q brass metals; no tin and steel parts O 

O 3. All the exposed parts are highly ^ 

S WW 4. Running of all parts in oil bath. ^ 

{> M 5> E as y } smooth, and noiseless working. O 

0 Q t No wire spring in the neck hearing. ^ 

(} g* IJjBM a Easy and simple to clean. 0 

O 8. ■ Be ^ 1 SI)ee ^ indicator ' o 

0 9. Revolving bracket for milk basin. O 

A 10. Oil level to check shortage of oil in q 

X '"" !Ii 'i, the housing Q 

0 \ ^J=-“ IP Clarification of milk without separat- O 

0 i , ' iug cream from it. v| 

X Cream separated by this hygienio separator retains its sweetness for ^ 
X a period longer than it practically does. It improves the quality of hatter. ^ 
H Further particulars of separators and other dairy appliances on q 

s\ application Q 

O Sole Distributors: Q 

g R. H. MEHRA & CO. g 

5 DAIRYMEN’S PROVIDERS <} 

0 DIN APORE CANTONMENT O 

O O 

OCOOCQCOOOCOOOOCOOi COOOCOOOOO OOOOOO 

Please mention The Allahabad Parmer 


With regard to material and construction. 

1. so that this hand separator can 1 — 

aahie in price. 
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ALLAHABAD AGRICULTURAL INSTITST- 


Please mention The Allahabad Farmer 


CAN NOW SUPPLY 


THE “WAH-WAH” PLOUGH WITH ATTACH1EHTS 


The “Wah-Wah” plough is suitable for all purposes. It works on the same 
principle as the desi plough, but is more efficient. The smallest country bullocks 
are sufficient to work it. Price complete, Rs. 6-8. Iron parts only, without wooden 
beam, Rs. 5-8. 

SPARE PARTS AND ATTACHMENTS 

No. 1. Stabilizer used with flat sweep and furrow makers. 

No. 2. Flat sweep for replacement, with cultivator attachment. Has replaceable 
patch point, Re. 1. 

No. 3. Meston Bottom modified for attachment to “Wah-Wah” Plough, Rs, 5. 

No. 4. Furrow maker. Can be supplied in 10", 12", and 15" sizes, for 
making all sorts of furrows and ridges. With cultivator attachment can be used 
for cultivating, weeding, and mulching. Rs. 3-12, Rs. 4-12 and 6-8, respectively. 

No. 5. Special furrow maker for making furrows for sugar-cane planting. Can 
also be used for earthing up crops, Rs. 10-12. 

No. 6. Cultivator attachment. This is useful for interculture, Rs. 6. 


(NOTE.— Furrow makers are imported at present, and prices are subject to change.) 


Prices and particulars from— 


AGRICULTURAL ENGINEER 
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COCHRAN BOILERS g 

ARE BUILT IN 24 DIFFERENT SIZES g 



For 150 to 69 OOO lbs, of Steam per hour 


For Real Fuel Econo- 
my and Freedom from 
Irritating Maintenance 
Worries. 

The Picture Shows 
the Cochranette, the 
Smallest ©i Cochran 
Boilers. 

It is 2'-6" dia. X 5'-6" 
high, and will give 
150 lbs. per hour Easy 
Steaming from cold feed. 

Built with a remove* 
able top for easy in- 
ternal Inspection and 
Cleaning. 

A Perfect little boiler 
for Dairies and other 
small Steam Users 

SEND YOUR 
ENQUIRY 


I BSSOBfeto 

* IN OIA V BURMA r 


-INDIA V BURMA . 

CLIVE STREET, CALCUTTA ^ 

:000000000000:0000:00000000c00 , 

Please mention The Axiahabad 
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PLOUGHING DEMONSTRATION 


SERAI AQ,IL 


District Allahabad 


The Wah-Wah plough continues to win favour and users q 
—“better than medals and prizes ; it is being bought in increas- <'> 
ing numbers for actual use.” 0 


See Yol. YII, No. 8, May, 1933, of The Allahabad Farmer 
for a description of the ct Wah-Wah” plough. 


See the advertising section of the current number for 0 
particulars regarding cost. O 
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PleaBe mention The Allahabad Pabmeu 
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*********************&**************** 
The Bore-hole Latrine 


THE LATRINE BORER AND SEATS 


“The bore-hole latrine combines utility, and sanitation 
and protects the health. If properly made, dangerous flies do 
not go into it. There is no had smell from it. It hastens 
decomposition, deodorization, and germ destruction. It is 
inexpensive, and within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 
as low as one rupee if the family or school children and 
teachers will perform the labour themselves, as they very 
well can.” For complete description see the article on the 
Bore-hole Latrine published in The Allahabad Farmer , 
Yol. VII, No. 2, March, 1933, pages 92-96. 
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Mditovial 

The first meeting of' the reorganized Board of Agriculture, 

| Crops and Soils wing, met in Delhi from the 25th of 

■ Board of February to 2nd March 1935. This was the first 
grieu ure mee ^ n g 0 £ t ^ Q £ oarc L under the new scheme. There 

were over 70 members, officials and non-officials present. The 
Board was broken up into 9 different sections, to each was com- 
mitteed one important subject. The first two days were spent m 
committees studying the various papers put before the different 
sections, also various questions submitted directly to the Board. 
These sections covered practically the whole field of agricultural 
endeavours in India exept animal husbandry. The findings of 
each section were brought in to the full meetings of the Board. 
They were discussed and conclusions were arrived at which, will 
be published in the official records of the Board. 

The meeting was very ably presided over by Sir Dewan 
Bahadur T. Vijayarachavacharya, K. B. E., who had remarkable 
powers of summing up situations and guiding the Board mstick- 

* ing to the main issues involved. It was an exceedingly enriching 
experience to hear the experts from all parts of India discuss the 
various agricultural problems that are of such vital importance 
to India I do not wish to comment at any great length on the 
ordinary work of the Board; but this Board meeting differed from 

| most of the other Board meetings that I have attended in that a 

^ new note was sounded. 

i We sometimes forget how modern scientific agriculture is, in 

* any part of the world. During the early days of the department m 
India it was compelled to do a lot of fundamental research which m 

, the very nature of things could not hear fruit for a good many 
years. The Government of India has been fortunate m getting 
some truly great men into its service like Lefroy m Etomology, Sir 
Albert and Mrs. Howard in Economic Botany, whose Pnsa wheats 
are still leaders in India and spreading in other countries haying 
dnriched India by crores of rupees. Dr. Barber who did such 
great work in breeding and proving new varieties of sugai-eane, 
Dr, Clouston with his improved cottons for the C. r. and J s B. 
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Knight of Poona -who did so much to forward tlie teaching of scien- 
tific agriculture. The list could he very greatly extended. It is 
difficult to measure the debt that India owes to this devoted body 
of highly qualified scientists. 

The problems of fundamental research were so pressing that 
these men had little time to give to other important sides of the 
work. But those who have entered into the rich inheritance left us 
by these great pioneers now recognise that their discoveries must 
be carried from the research laboratory and experimental plot . to 
the ordinary village farmer, if research is to be really successful. 
So the largest committee of the Board discussed for two days var- 
ious methods of propaganda. An enumeration of the successful 
methods that have been tried in India will be priuted as part of 
tbe findings. An officer of the Imperial Council is to secure in- 
formation from all over the world and put before tbe various agri- 
cultural authorities in India. This I take it was one of the out- 
standing achievements of the meetings of this Board. 

I left the Board of Agriculture greatly encouraged. If these 
officials represent the mind of Government, then Government is 
determined to make the fullest use possible of the latest scientific 
discoveries in agriculture with a view to reducing the cost of pro- 
duction and increasing the amount produced. This, of course, 
will greatly benefit the Indian farmer. This village farmer seem- 
ed to be more and more the objective for which all were working. 
"When he raises bigger crops for less money per unit, India will 
surely be better off than she is today. The non-officials nominat- 
ed by the different provincial governments and the keen interest 
they took in the discussions, shows that non-official India is wak- 
ing up to the improvement of agriculture. When the people of 
India co-operate to their fullest extent with the Government of 
India and the Provincial Governments in promoting a better agri- 
culture, we can look forward with hope that a better day is dawn- 
ing for India.— Sam; Higginbottom. 

& *> * * 


We have just learnt that the Director of Agriculture, United 
Provinces, is looking for men who have passed the 
Former 1, Intermediate in Agriculture, to employ them at Bs. 30 
students to Bs . 35 per month, on some sort of Beconstruction 
Programme in the villages. We would urge the un- 
employed graduates of the Agricultural Institute to correspond 
with the Director regarding this. 

(Continued on page 109.) 
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m EXPERIMENT Iff SURAL EDUCATION: 1 REVIEW* 

by Mrs. Sam Higginbottom 

Because of the large number of Mexican children in the 
southern part of the United States and the difficulty in getting 
them interested in school work, Mrs. Katherine Cooke was sent to 
Mexico to study their new system of Education. The “House of 
the People” was her report, issued in the hope that it would sti- 
mulate more study of Education systems among primitive people. 
She found that John Dewey, one of the United States’ foremost 
educationalists was the basis of study for Mexican teachers. To 
show how much all Mexico is interested in this rural education, 
Mrs. Cooke’s guides and companions on her school visiting expedi- 
tions were largely Mexican Federal school officials who tried to 
interpret school policies and practices to her. 

There is much in this investigation which shows Mexico’s 
comparability to India. Although Mexico has only 14 million 
inhabitants, the large proportion of them are rural. They live 
mostly in small villages which vary in population from 100 to 
' V. 500. They have many petty industries and handicrafts carried on 
l; in the villages, among which are the making of scraps, (a bright 

coloured hand woven. garment), baskets, pottery, tiles, tools, hand 
wrought silver, hats and glass. In general, agriculture supple- 
ments the handicrafts; tools are simple, even primitive; wooden 
ploughs resembling ancient Egyptian ploughs are common and 
their use is an example of the historic methods employed in the 
I varied industries carried on. Singer Sewing machines are an ex- 

J ception as they are found in most of the villages and seem to be 

the one kind of modern machinery which has gained favour. Many 
of the villages are self-sustaining; growing and making all they 
need. Indeed the lack of any consciousness of need has been the 
despair of those who would like to trade with Mexico’s rural popu- 
lation. One historian calls it “wantlessness” due to which manu- 
factured articles have found little sale. 

Their houses are chiefly the ‘adobe’ huts, or mud huts, as we 
say in India, with bamboo and thatched roofs, sometimes with tiled 
roofs. One room answers all purposes for the family. The more 
spacious homes are of the same material, the rooms being built 
around a patio or courtyard. Therefore Mexican villages are much 
alike in appearance and the manner of living is practically the 
same in them all. There are 50 different dialects in use. Spanish 
is however a common language and most of the children desire to 
learn to use it. As you can see from the above, the economic level 
throughout rural Mexico is low. 
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This "briefly is the situation which the new rural schools are 
established to improve. 

In the beginning the Educational Department sent out so- 
called “missionaries” chosen from among enthusiastic village 
people. They went from village to village throughout the country 
to preach the gospel of a new school invigorating the people and 
urging them on to a new day. When a community became aroused 
to the need of a school it was established with a teacher selected 
from its own locality with the assurance that the community would 
share the responsibility of building and maintaining the schools. The 
teacher’s salary was paid by the Federal Government, no equip- 
ment was sent and no curriculum was suggested. The teacher 
aroused at once a strong social sense and since he had no normal 
training he began school without a tradition. 

In a real sense the teacher is the school in Mexico. While 
selected by Federal Educational officials he must be agreeable to a 
local school committee and preferably selected from the community. 
The first requirement of the teacher was that he should have a 
quality of leadership, and, second, common sense. The teachers 
are all men and women of good will, physically and morally strong 
with a fundamental belief in their education; most of them have 
finished their primary school work but many do not fulfil any 
other requisite commonly demanded of a teacher. But they do 
have an apostolic devotion to their work. 

The curriculum is neither imposed nor prescribed by a central 
authority. School work day by day is chosen to contribute to the 
social and economic welfare of the community through activities 
growing out of these specific and immediate needs. The “teacher 
leader” is responsible largely for the selection and conduct of school 
products and community activities. Problems are tackled in order 
of their importance to the community. If for instance they are in 
need of sanitation, a pure water supply for example, then the 
people would be taught the reason for pure water. The mysteries 
of filtration and how to make a filter. The teacher is there to help 
them to make and use the necessary equipment. He gets his 
material and help from the Education Department. If small-pox 
is the recurring plague in the region, the need of vaccination must 
be taught and the teacher or community leaders will be instructed 
how to vaccinate. The use of simple medicines is taught. 

Frequently there is need of improving agriculture or the 
quality of the products of the local industries, means of marketing 
products, for instance, potterjq weaving, basketry. In such cases 
the need becomes the basis of the school curriculum. If housing 
conditions must be improved, carpentry then becomes part of the 
school curriculum. Generally the diet must be improved. In 
order to give a variety of food the school garden is a part of every 
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school and projects are selected and carried out, designed not only 
in tlie growing of vegetables but in their cooking, preparation aad 
preserving. The needs are many and several practical activities 
are usually going on at the same time in each school. The re- 
putation of the success of one community school spreads, stimulat- 
ing other schools and other communities to develop like projects. 
Every school has a workshop even though it may be only a corner 
of the room and more than half of the schools now have open air 
theatres as part of their equipment. The school buildings them- 
selves are built by the community for their equipment largely de- 
pends on the desire of the community for ordinary or an improved 
variety. Some schools have only benches and crude tables, others 
have improved chairs and desks. There is nothing elaborate or 
expensive in the equipment such as intricate maps and other 
teaching paraphernalia. Every school has a play ground devoted 
to community recreation, and generally the school building and 
surroudings is the most attractive place in the village although 
the buildings are of the simplest design. It is the most sanitary 
place in town. “There may be no municipal building, no band 
stand, no iron balconies, no shop, but increasingly there will be a 
school, 55 Mrs. Cooke says. Again and again, as the little square 
white buildings with its red-tiled roof shone out from the prevalent 
village grey or brown, I was reminded of my country. The out- 
standing piece of architecture in an American town is almost in- 
variably the high school. Mexico, at a totally different economic 
level is following the same trail ! ! Generally the schools are new. 
One story, rectangular, flat-roofed adobe structures, stuccoed and 
painted or white washed an immaculate white, w T ith shining red- 
tiled roofs. On the door the Spanish words-meaning “The House 
of the People 55 — a Community House. A representative rural school 
would have about 40 children of all ages and both sexes. It still 
has only a 4 year course which will later be extended to 6 years. It 
has a department of personal cleanliness, a health department with 
its medicine chest, a library, a chicken house, rabbit hutch, flower 
garden, vegetable garden, play ground, outdoor theatre, soap mak- 
ing, pottery work, weaving, embroidery, carpentry and other 
industrial departments. All of this has been accomplished by the 
children aided by various community organizations. Often times 
there is also a string orchestra with community concerts and 
singsongs. 

AH of this is brought about through untrained teachers who are 
gradually trained by travelling inspectors who stimulate them to 
seek out the community needs and find out how to satisfy those 
needs. Once a year teachers from a locality are gathered into a 
normal school which travels about spending a month in each centre. 
This is called a cultural mission and is composed of a group of 
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specialists — one an agriculturist, one an expert in industries, on6 
in popular arts (music, drawing, drama) one in physical education 
including recreation sports, games, a nurse and a community social 
worker. This last named is a “key” person since the rural school 
is the centre of the social and economic life of the community. 
Teaching of domestic science, the care and feeding of infants and 
general home making activities are incharge of the community 
specialist. The teacher thus is trained while in service in prefer- 
ence to pre- service training. Tor had they waited for the later, 
Mexico’s educational programme wonldhave been delay ed in its start 
and thus lost much of its enthusiasm. One does not hear much about 
efforts to eliminate illiteracy, a matter so absorbing in most edu- 
cational systems. While there is instruction in the fundamentals, 
sometimes called the three R's (reading, biting and bitmetic) it is 
more or less incidental to the main purpose. Books while not 
abundant are attractive, generally delightfully illustrated hut kept 
inexpensive. 

School projects initiated by teachers sometimes grow into 
larger social polices which become nation-wide in scope. The 
campaign in many rural communities to overcome the excessive 
use of alcohol was initiated by a teacher in his community where 
there was a real need for reform. Because of his success other 
teachers were encouraged to promote the movement, and the camp- 
aign at present is country-wide, sponsored by the Federal Health 
Department as well as by the schools. 

All schools also have a model cottage built on the school 
ground. Here is a direct message to the Mexican child and adult. 
The model is simple. Building is an essential in every boy’s 
education. In it are improved facilities in arrangement, lighting, 
sanitation, and equipment. Typically it is a 3-room adobe , white- 
washed, tile-roofed house. There is a living room, a bedroom, and 
a kitchen, with a built-in combination stove and sink, also of native 
material, generally ungiazed tiles. Houses of this kind will even- 
tually, it is hoped, replace the prevailing 1-room type which ans- 
wers all household purposes for the Mexican family. 

Adult education is of primary , not secondary, importance in 
Mexico. From the beginning it was recogized that if the school 
concerned itself with children only, it would not accomplish the 
desired outcome, that whatever the school might do for the child- 
ren an inert community would quickly undermine. It was also 
recognized that however large the store of knowledge, habits, and 
skills acquired during the school period, the adolescent who return- 
ed to an unchanged community would quickly take on its life 
rather than the new one of which he had learned at school. 

Night school is a meeting place for people of the village, a 
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place where they can. talk to each other, can sing together and 
hear a little of the outside world, especially of the school ehan°-es 
under the *way in Mexican villages. They also discuss common 
interests and local problems, health, programmes initiated or plans 
for social programmes. Often times the night school has more en- 
rolled than the day school. The teachers are supposed to carry out 
programmes of amusement and recreation for the community. One 
rural teacher describes his night school thus 

“Many come both men and women. Sometimes there are as many as 50 in a 
group. They do not attend with the regularity which one would like to have 
as their occupations do not always permit this, but always when they do come 
it is gladly and with real delight. We teach them what we can, but mainly 
what they especially want to study. Some study reading, some writing, some 
ask for instruction in small industries and others in agriculture. Women ask 
for lessons in home economics, especially with reference to cooking and sewing 
‘ we have different groups according to their interests and needs. 

While adults study these practical things they are also learning to sin 0, and to 
play some instalments, as they have a native love of music and beauty I am 
delighted with the social progress which we are making. The streets are swept 
now ; the outsides of the houses have been whitewashed ; the people dress with 
more cleanliness, are cleaner ; excessive drinking is disappearing somewhat • the 
% plague is abated ; the people vaccinate against smallpox ; the whole village 
comes to the festivals and concern themselves with the progress of the children 


To summarize, Mexico, educationally, is on the march. Gan 
we in India make use of any of her schemes ? By drawing on 
each village to produce its teacher ? By having land attached to 
each school house' for farming, industries, model cottage, recreation? 
By organizing adult population into classes for improvement 
stimulated by the village teacher and travelling teachers giving a 
few weeks in each village, duration to be according to the need and 
desire of the village? And last, but perhaps most important 
travelling training schools choosing each year a different village 
for its centre that not only each teacher, but each village, may 
have the stimulation ? 


X 


( Continued from page 104 . J 

Bince' people have been constantly writing to the Principal of 
the Allahabad Agricultural Institute regarding men who would be 
available for some employment in the province as well as in certain 
Indian States, we would advise all our former students of the 
Institute to correspond with the principal and let him know what 
they are doing now. We do not of course, guarantee that we shall 
always he able to provide them with jobs, but we are confident that 
a few of them will be well placed. 
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SUNNHEMP All CREEPERS 

By Thakur Dudh Nath Singh, Lecturer in BotSny, 
Agricultural College, Cawnpore. 

With the growing use of sunnhemp (Sanai) as a very promis- 
ing green manuring and fibre crop the damage due to wild weeds 
in the farm of twining creepers deserves serious notice. For, inspite 
of good cultivation and care the creepers appreciably lower the 
outturn and deteriorate the quality. Cawnpore 12 Sunnhemp is 
easily the best variety of the province. From experience of a 
number of years with this crop at the Botanical Research Farm, 
it is concluded that the general complaint against Indian Sunn- 
hemp Fibre in the world market is largely due to the unrestricted 
mixture of this crop with weeds. 

The complaints against the fibre are that it is (a) short (b) 
tangled and (c) dirty. These defects are mostly due to the pre- 
sence of wild creepers since the weeds not only deprive the sunn- 
hemp crop by sharing the natural reserve of food material in the 
soil but they also form a regular thatch like roof on it (Plate 11 
photo 1) thereby cutting off snn light from the cultivated crop. 
This is mainly resposible for the stunted growth of even tall grow- 
ing variety like C. 12. 

Again, if sunnhemp has been properly retted, the fibres can 
be pulled off the woody central part and they are never tangled. 
But a regular wrapping of a creeper, if present, must either be 
removed before extracting the fibre or the fibres become a tangled 
mass, full of bits of creepers as is commonly met with in the local 
market and the pieces or bits of creepers which remain sticking 
with the fibre, further deteriorate its quality and depreciate its 
value. It is, therefore, evident that so far as the quality of fibre 
is concerned, the chief problem for the cultivator is to eradicate 
the creepers because to advocate the untwining of creepers at the 
time or retting or extraction would not he feasible. s 

Further, a green manuring crop should have three principal 
qualities : — 

(1) It should be capable of adding Nitrogen which Indian 
soils usually lack. 

(2) It should rot quickly when buried. 

(3) It should be easy to plough in. 

The creepers are not leguminous like sui p, Arhar, Pea 

etc, which enrich the soil by adding nitrogen f it .e atmosphere. 

They do not rot quickly like sunnhemp and m e it difficult to 
plough do w u even sunnhemp. Thus they are an equal nuisance 
whether the crop is grown for fibre or groen-ma .ring. . 
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If 3 however, seed is to he taken, the presence of creepers is a 
still greater danger in as much as its effect does not end with the 
present crop hut continues to multiply with increased vigour in 
the succeeding crops, as the seeds of the creepers ripen either 
earlier than or with sunnhemp. In the former case the seeds of 
the creepers are shed in the fields before Sanai reaches maturity 
while in the latter case they are harvested along with the crop 
and thus the sanai seed after threshing is a hopeless mixture. All 
the foreign seeds are almost of the same size as sunnhemp and 
cannot, therefore, he separated hy any mechanical method like 
£ sieving. 

However, if the cultivator follows the suggestions given helow 
for his information, he can very easily save his crop from these 
weeds. 



1. In a standing field, those patches should he located where 
not a single creeper is found growing and clean seeds threshed out 
from these alone, should be reserved for next year’s sowing. 

2. These twining weeds must he removed from the field 
before the crop grows high enough to make weeding impossible. 
Experience tells us that weeding must he completed within a 
month after sowing. Otherwise the crop grows too thick to allow 
any such operation. 

The following description of the weeds with two plates (No. 1 
showing the characteristic types of their leaves and No. 11 their 
photos is designed for the help of those who do not recognise 
them. 


J 


Detailed description or the creepers mentioned above. 


v (1) Ipomoea pestigridis (Vernacular 
names — Ghiya, Khutla or Bhadera). 

V Stem .— With big hairs all over. 

Leaves . — Hairy on both the dorsal and 
ventral surfaces and palmataly lohcd (5-9 
V lobes). 

Petiole. — 1" — 3" long. 

Flowers. — 3 — d flowers are found in a 
cluster. 



Petals are either white or rose coloured. 

Corolla ..— Infundibuli form or funnel shaped. The plant is a 


112 


THE ALLAHABAD FARMER 


twining herb and comes into dower either by the end of September 
or in the beginning of October. 

(2) Ipomoea hederaeea 
(Vernacular — Mlkalmi). 

Stem.-— Sparsely hairy. 

Leaves. — Broad and 
haying 3 lobes. 

Flowers . — Up to 5 flow- 
ers can be found in one and 
the same cluster. 

Corolla. — Bluish with 
lower portion either rose or 
orange coloured, long and 
tubular infundibuliform. 

Bruit contains about 
0 seeds. The seeds known as Kaladana are used as purgative. 

(3) Ipomoea eriocarpa or 1. hispida (Verna- 
cular — Bondi). 

Plant Sparsely hairy. 

Leaves 

(a) Petiole— about one inch in length and 
hairy. 

(b) Lamina— 2" — 3" long, simple, hairy and 
lobed. 

(c) Base of the lamina cordate. 

Flowers. — Sepals and petals are nearly equal in length Calyx- 
Hairy. 

Corolla. — Bose coloured and Campanulate or 
bell shaped. 

Fruit. — .Capsule and hairy. 

Seed. — Small pits are discernible on the sur- 
face of the seed when examined under the microscope. 

(4) Convolvulus arvensis (Hirankhuri). 

Stem . — Aerial and subterranean both. Twin- 
ing, slightly angular. 

Leaves.— Simple, alternate, petiolate. Exstipulate and hastate. 








y-'H. 


Creepers forming a thatch like roof 


Ipomea Eriocarpa or I, Hispida 


Cocculus Villosus D. C. or Menispermum 
Hirsutum Roseb 
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Flower. — Solitary, -regular and bracteate. 

(i) Calyx — Polysepalour and imbricate. 

(u) Corolla (5) Small, infundibuliform. 

Limb . — Plaited or plicate in bud stage. 

(Hi) Stamens 5 — Epipetalous . 

(iv) Carpels (2) Superior and Syncarpous. 

Fruit— a capsule having 4 seeds. 

This plant is commonly known as small Bindweed and is found 
all over the province. It does not grow so bushy as the three Ipo- 
mpeas mentioned above. But because of its binding habit and count- 
less number, the creeper does a considerable damage to the sun- 
nhemp crop. 

(5) Cocculus Villosus D. C. or Menisper 
mum liirsutum Koxle (Yernacular — Charahanta 
or Kars ana). 

Branches, leaves and flowers are all covered 
with grey hairs. 

Leaves. — Simple, petiolate and 2"— -3" in 
length; sometimes iobed also. 

Flowers.— -Universal. 

Plant is sturdy. It can flourish well even 
in bad soil and at times of draught. In spite 
of all this, the plant is less harmful than the 4 
creepers described above because it flowers in February and March 
after the Sanai crop is harvested. 

* * # * 

In the end I wish to express my deep sense of gratitude to 
Mr. T. S. Sabnis, I. A. S. for the photographs herein attached. 

It is understood the Potato Marketing Board of England will 
soon take steps to establish a factory in an intensive growing 
area in the Eastern Counties, and that the building will be com- 
pleted in advance of the 1935-6 main crop season. 

For some months the Board’s Industrial Development Com- 
mittee and the Executive Committee have been in negotiation with 
the Farmers’ Marketing and Supply Committee with a view to the 
Board’s co-operation in connection with the building and running 
of a factory for the manufacture of feeding stuffs, of which dried 
potatoes will be an imptortant constituent. Under an agreement 
which has been signed, the Board is to assume certain responsibil- 
ities in connection with the provision of potatoes for the factory, and 
the Board will also play apart in connection with the price 'which 
producers will receive, , , 
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A REVIEW OF TIE PLAIT HYBRIDISING WORK DONE IN INDIA, 

(By S. Sarup, M.Sc.j Lecturer, Jas want College, Jodhpur.) 

Very little work has been done on plant genetics in India and 
for theoretical conceptions underlying the practical aspects ox the 
subject we have to depend on the work of Europe and America. 
Only recently the Agricultural Research council, has made a sub- 
stantial grant to finance a research scheme, in Plant Cytology. 
However in the improvement of the plants India stands second to 
none. There is no country in which greater economic results m 

plant breeding have been obtained, nor perhaps which has better 

equipped experiment stations for such investigations. 

Wheat occupies about 24,000,000 acres in India. High yield- 
ing, rust resistant, cross bred varieties with good milling and 
baking qualities have been produced through the indefatigable 
labours of Dr. and Mrs. Howard and others. Wheat of very fine 
quality has been produced and is being grown over a large area. 
Pusa ic 107 ” produced at the Agricultural Research Institution 
won a prize at the Royal Agriculture Show at Sydney and was 
followed with a difference of half of a mark by Pusa cc 4.” This 
was selected by Dr. A. L. Humphries a former president of the 
National Association of British and Irish Millers. He considered 
it to be as good as any wheat produced in the World and selected 
it as his first choice of all Indian wheats for bread making pur- 
poses. Ho less than 50 series of improved Indian Wheats have 
been produced. “ Pusa 52 ” a cross between Punjab 9 and Pusa 
“■ 6 ” combines the high yield and bearded nature of the former 
with rust resistance of the later. 

“ An important new production is Pusa 111. This wheat has 
been grown at Pnsa and in Sind under dry and irrigation condi- 
tions respectively and has been successively subjected to milling 
and baking tests in England in comparison with other Indian 
wheats and with Canadian wheats.” 7 

The Punjab Agricultural Department has already completed 1 
a series of tests on a new improved variety of wheat grown in the 
province known as “ Cross 518.” The variety is stated to be the 
best of all other kinds grown so far in the province, under the 
same conditions of soil fertility and water supply. It is stated 
that in the last season a cultivator realised a record yield of 49 1 
maunds of grain per acre from this sort. 

The improved types produced at Pusa have already benefited 
the country considerably. 25,00,000 acres have already been 
planted with the improved types. 

Important as the results are these results have not been so 
much availed of by the uneducated and conservative Indian 
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peasant. If the spread of new varieties of Pnsa wheat is compared 
with that of Marquis in Canada and the Northern States of the 
Union, we realise the fact. In fifteen years Pusa wheats have 
covered a little over 2,000,00 acres. In about the same period the 
area under Marquis has exceeded 20,000,000 acres. 4 

Bice is the most important crop and covers about one-third of 
the total cultivated area. Beale 2 did the most useful work in the 
classification of Rice found in Burma and Mitra 8 in collaboration 
with Gupta and Gongoly worked on colour inheritance in Rice. 

So far attempts to produce good hybrids of Rice have not met 
with so outstanding a success as in wheat. The matter is receiv- 
ing the attention of a number of workers. 3, 10 Breeding work is 
at progress at Kajratj Dacca and Coimbatore. Bengal Agricultural 
Department has produced a true breeding variety which flowers and 
fruits two to three weeks earlier than the pure line types. 
Thadani 14 working at Sakrand made crosses between selected 
strains and other varieties possessing high tillering and large 
number of grains in the ear head to obtain further increase in 
yielding capacity. 

Oats : — Two Pusa selections crossed with Abundance and 
Scotch Potato varieties of oats have produced very encouraging 
Hybrids as regards higher yield and better quality as compared 
with Local varieties. The good grain and stand quality together 
with the heavy tillering power of imported varieties (European types) 
have been combined with the earliness and disease resistance of the 
Indian parent. 12 

Millets :- — The Royal Commissioners in their Report 11 de- 
plored the fact that the Agricultural Department of India was still 
at the beginning of the work on improving Juar (Sorghum Yulgare) 
and other millets. 

Sugar Cane : — At the Imperial Sugar Cane Research Station 
Coimbatore, valuable results through hybridsation have been 
achieved. Several new varieties have been produced by crossing with 
Saccharum Spontaneum L: as one of the parents. It may not be out 
of place to mention here that it was Dr. Barber who first deliberate- 
ly used Saccharum Spontaueuin for crossing with Sugarcane. Thou- 
sands of plants 16 have been raised of which a few notably Co, 205, 
Co, 218, Co, 290 have been widely distributed in United Provinces 
and in North Bihar. Coimbatore canes are being successfully 
reared outside India as well, especially in Cuba and Florida. A 
recent communication from Florida to R. S. T. S. Venkataraman 
states that in spite of rather difficult, conditions of soil and climate 
a it looks as if Go. 281 cane would be one of our best if not our 
very best cane.” 
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Almost all important characters have been studied and large 
number of crossings made to improve the various characters. A 
cross between Yellui Indian cane and Saccharum — spontaneum re- 
sulted in doubling the average weight of seedlings at harvest. 
Tillering has been improved by suitable crosses and double the 
number of seedling producing varieties have been produced. 

Characters of root (depth, penetration through stiff soils and 
resistance to water logging and the thickness, length and shape 
of the internode have been improved to a very great extent. 

Hybrids with Saccharum Spontaneum L. have been noticed to 
be generally immune to smut, which is otherwise a common disease 
in Indian canes. Quality of price (resulting in the greater per- 
centage of sucrose in juice) has been improved. Other characters 
as habit of plant, inheritance of ivory markings on joints have 
been crossed to advantage. 

Astounding results have been obtained by E. S. Yenkatara- 
man 1 7 in producing early maturing varieties by crossing sugar- 
cane with juar (Andropogon Sorghum) as one of the parents. Seven 
hybrids co. 351, Co. 354, Co. 355, Co. 356, Co. 357 have been pro- 
duced. More crosses are being made. These hybrids tend to 
come to maturity in six to seven months from the time of planting 
and maintain a high quality of juice. 

Cotton : — The bulk of the cotton comes from black soil areas 
of the Peninsula where the growth period is short as the cotton 
is raised on the natural rainfall. The conditions exclude a long 
staple and favour rapidly maturing varieties. Here the problem 
was to increase the yield per acre. Patel 9 (1919 — 20) crossed Broach 
Deshi (1027 AL.F. and I. A. Cylindrical bol 1) and E 5 cottons, all 
strains of Gossypium herbaceum. The Gohari crosses provided a 
considerable amount of interesting material relative to their be- 
haviour in crossing. 

Kothar 5 of Bombay has tried to produce a long stapled and 
high ginning hybrid. A strain of kumpta with a low ginning per- 
centage (20) and a long staple (1") was crossed with a strain of 
Heglectum Eosea with a high ginning percentage (36) and a short 
staple. The cross resulted in true breeding strains which com- 
bined the desired characters of both parents. In 1920 Kothar 6 
crossed a pure strain of Dharwar American with the Sea Island 
cotton and found it possible to produce but the same quality of lint 
as Dharwar American of sea Island quality. 

In Gujerat, in Southern areas of the Bombay Presidency, in 
Hyderabad and in parts of Madras the natural conditions enable 
a larger staple to be grown. The improvement of the fibre is a 
much more important matter here. Much has however to bo done 
towards production of a long stapled cotton with maximum <nnn- 
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ing percentage. At present three fourths of the cotton grown in 
this country is long stapled. Trought 15 and others have consider- 
ed a rearing of successful cotton hybrid more different, than in 
other crops. Thadani 13 made crosses between 4 F and Mead with 
the object of imprving the staple (7/6") of 4 F Cotton which seem 
to be the hardiest and most prolific cotton for Sind. 

Tobacco : — The work of cross breeding Tobacco is carried on 
at Pusa and many promising results have been obtained. More 
than 51 types of ISTicotiana tobacum ; and 20 types of Nicotiana 
Rustica L. are in pure culture. A hybrid between a pure deshi 
type (type 28) and an American Adcock has evolved a breed which 
is more suitable for export than the heavy dark type of leaf ordin- 
arily. 

Groundnuts : — New rapidly maturing, disease resistant types 
of Groundnuts were introduced in the early part of this century. 
The damage caused by the so called tikka disease is out of ques- 
tion now. Several Resistant types of pigeon pea have been isola- 
ted at Pusa. A close study of the linseed with a view to produc- 
ing a strain of good yielding power and high oil content is iD pro- 
gress. 

Barley : — Some cross-bred forms show promise of combining 
the high yielding of type 21 parent and the white colour of the 
seed of the other parent and may thus furnish material for produc- 
ing a good type of Malting barley. Wilt resistant Rahar, and 
high yielding Hemp and gram are also some of the achievements 
of the workers at Pusa. Balaji Bao 1 observed Bartial sterility in 
the first generation plants of the cross between varieties of com- 
mon eggs— plant (Solanum melongina). 
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COW TESTERS' CLASS 

The Gopalak Sangh, Sholapur, opened a short time class of 
“Cow Testers” from the 9th to the 16th November, 1934. This 
s is the first of its kind in India. The workers of the Gopalak 
Sangh, Sholapur, saw that the institutions of Cow-Testers have 
the lot of the cow in Europe and America, and that an v 
effort on similar lines suited to Indian conditions and sentiments 
be equally beneficial. With this object, a curriculum of 
studies was prepared with the aid of the Principal and Professors 
of the Agricultural College, Poona. Experts on each subject 
residing at Sholapur were approached, and six hours training per 
was given to 47 students for eight days on Cow-testing, Dairy 
farming, Breeding, Dairy management, Care and marketing of 
milk, Cattle diseases and their cure etc. In the end after exam- 
ination certificates were given to 40 successful students. 
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8. C. Chowdhury. 

Ill 

Reclamation ©I Alkali Soils 

The methods employed in reclaiming alkali soils may be divid- 
ed, for convenience, into the following heads - 

(1) Method a of Temporary Control : — 

(a) Cultivation. 

. (6) Growing of resistant plants. 

(c) Removal of alkali salts. 

(d) Chemical correction. 

(2) Methods of Permanent Relief. 

(a) Adequate lowering of the water table. 

(/j) Washing excess salts out of the soil— irrigation, 
under-drainage and leaching. 

(c) Assuring easy and sufficient drainage after natural 

precipitation and irrigation. 

(d) Careful management of the reclaimed land. 

Methods of Temporary Control. 

Cultivation."*- Any method of cultivation that lessens the rate 
of evaporation from the surface of the soil will help to prevent the 
accumulation of alkali. Surface mulching, frequent cultivation, 
application of manure, and the growing of plants that shade the 
soil, all tend to reduce evaporation; and when there is any alkali 
in the subsoil which would tend to come to the surface, these 
methods will either delay or entirely prevent its rise. Such mea- 
sures must be considered as preventive rather than remedial, for 
when alkali has already accumulated at the surface mere cultiva- 
tion or mulching will not ordinarily insure the growth of crops. 

When the alkali is all accumulated at the surface of the 
ground and is not in too large quantity, it is often possible to 
grow crops by deep ploughing and frequent cultivatition. Beep 
ploughing turns the alkali well into the soil and mixes it with such 
an amount of soil as to dilute the crust and render it less harmful. 
Frequent cultivation then prevents the rise of alkali to the surface 
until the crop has had time to establish itself and grow beyond 
the very tender period. 

*The first two parts of this article have appeared in the January and March 1935 
issue of the *•' Allahabad Farmer.” 
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Growing of Resistant Crops . — Some crops that are of groat 
use to man are more or less resistant to alkali salts and under- 
taken with profit. 

The growing of resistant crops on alkali land is always attended 
with risk, for should there be any change in the existing conditions 
a further rise of alkali may bring to the surface more salt, prevent- 
ing all growth. In the Central Y alley of California, where drain- 
age has not been attended to, orchards are frequently damaged by 
alkali. Alfalfa is then planted because it can withstand more salts 
than the tender varieties of fruits. Further increase in the amount 
of salt causes the loss of the alfalfa and the owner resorts to Ber- 
muda-grass ; this in turn gives way to salt grass, and that even- 
tually succumbs, leaving the ground bare or supporting a tew 
alkali weeds. 


i||| 
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The statement is often made that some crops can be grown, 
such as sugar-beets, that absorb so much alkali that they will in 
a few years remove sufficient salt to permit the growth of any crop 
on the land. An ordinary crop of sugar-beet will remove less than 
2,000 lbs of alkali salt from an acre, and when the amount of sails 
is placed at the extreme limit of one per cent of the soil, it will 
require ten years to remove sufficient alkali to permit the growth 
of the more tender plants. 

Lands heavily charged with alkali have been farmed profit- 
ably by the use of such crops as sorghum and kafir corn. In. Arizo- 
na land is deeply furrowed; water is run down the furrow and 
sorghum is planted at the bottom of the furrow. The alkali creeps 
up on the ridges and there remains while the roots seek the soil 
under the furrow that has been washed free from salt. 


V 


In Egypt, where large arrears of alkali soils have been re- 
claimed successfully by drainage and flooding, a number of crops 
are grown during the process. The most important are rice, samar, 
Panicum Crus-galli and Egyptian clover. A crop that can endure 
large quantities of water and that can therefore be grown on 
alkali land during the course of reclamation by flooding, should 
be of great advantage since it would be so much gained if the land 
were producing something while it is being washed. 

The crops at present most grown in the United States of Amer- 
ica on alkali soils are barley and sorghum. It is recommended that 
for the reclamation of alkali soils, sorghum he seeded at the bot- 
tom of the furrows, and the crop be given as many heavy irriga- 
tions during the season as the abundance of the water-supply will 
allow. By then breaking down the ridges and flooding as often 
as possible during the winter and growing another crop of sorghum 
the second summer, land can often he reclaimed and made lit for 
the cultivation of other crops in two years. 
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Removal of Alkali Salts. 

Scrap ing . — The alkali salts can be scraped up when they come 
to the surface find carted away. The expense of this is very great, 
and it is generally found that immediately a second accumulation 
forms by rise of the alkali yet in the subsoil. Such a method is 
faulty, because it does not remove the cause of the rise of alkali, and 
as there is practically an unlimited supply of the salts in the deep sub- 
soil or being formed by the weathering of the soil particles and the 
decomposition of the salts in the soil — it does not give permanent 
relief. But this method of scraping land, if practised when there 
is an accumulation of salts on the surface of the soil, decreases 
considerably the amount of soluble salts in the upper surface of 
the soil. If heavy irrigation is then practised and the land deeply 
cultivated, alkali-resistant plants will thrive and make the land 
permanently culturable in a few years. 

Flushing . — This is a very popular method, that of flushing 
water over the surface and washing away the crust of the salts 
at the surface of the soil. This method is of little value, because 
the first waves of water that run across the field dissolve • the 
alkali crust, and it is absorbed into the soil, leaving the fresh water 
behind to pass over the land. As soon as the surface is dried, this 
absorbed alkali again comes to the surface to form a crust. This 
method is extromly faulty — it only makes a heavy loss of irrigation 
water and hastens the accumulation of salts at the surface. 

Leaching : — There is a third method by which alkali salts can 
be removed partially and the land made fit for the cultivation of 
alkali-resistant plants — leaching the land. To leach soil there 
must be an outlet by which the water can escape, —that is, there 
must be good drainage. When the soil has a porous structure and 
the natural drainage is satisfactory, to bring the land into a sweet- 
ened and fertile condition it is necessary only to wash it thorough- 
ly with fresh water. The salts dissolved in water pass through 
the soil and escape through the natural drainage or collect in the 
deeper layers of the soil where the plant roots do not penetrate : 
the alkali concentration is much lowered at the surface and the 
land made fit for the growing of crops. 

Leaching has been found successful in diminishing the amount 
of alkali salts in alkali soils. But continuous leaching decreases 
also the fertility of the soil. In order to obtain some evidence of 
the general fertility of the soil and to learn the effect of extensive 
leaching on fertility, composite samples from the surface foot of 
the soil, when the experiment was started, and again after a years’ 
treatment, were analysed by Prof. J.-S. Jones. It was found that 
the sulphur and nitrogen content was reduced somewhat hut other- 
wise leaching had little effect upon the fertility elements. The 
following table is intended to illustrate the fact : 
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Chemical Composition of the Soil before Leaching and after Leaching 


by Professor Jones 


Chemical Correction .‘—In an attempt to correct the inhibit- 
ing effect of alkali salts on plant life and soil, the agronomist tries 
to change the alkali salts chemically into a compound either in 
soluble in water or inert. There is no one method known by 
which all the alkali salts occurring usually in alkali soils can be 
completely made harmless to plant-life. But there are many 
chemicals known to-day to the scientist, a moderate application of 
which, can make plant life possible even in a very bujl alkali soil, 
though they are all temporary control measures. 

Calcium Sulphate : — When the land is an alkali one even 
containing large amounts of sodium carbonate there is no reason 
to doubt the possibility of completely reclaiming the soil by the 
use of an adequate amount of gypsum and leaching out the soluble 
salts. This process, originally proposed by Hilgard, consists in 
applying calcium sulphate to the soil. The sulphate of lime re- 
acts with the sodium carbonate to produce sodium sulphate and 
calcium carbonate ; the latter compound is the well-known lime- 
stone, beneficial to soil, and the sodium sulphate is relatively much 
less harmful than the carbonate. The reaction is as follows * 

Co a 4- Ca So 4 — > Ca Co 3 + Na 2 So*. For each part of 
sodium carbonate, 1*3 parts of sodium sulphate will be formed. 
One-tenth of one per cent of Sodium Carbonate is too much for or- 
dinary crops ; the change into sodium sulphate will make 0*13 per 
cent of sodium sulphate, or less than one-third the amount of that 
salt necessary to injure plants. Thus when the black alkali is 
unaccompained by harmful quantities of other sglts gypsum will 
be found effective in reclamation. 

For the reclamation of alkali soils large quantities of calcium 
sulphate are . required. The following table shows the quantity of 
gypsum required to neutralise sodium carbonate in an acre-foot of 
soil : — 
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Table ¥. 

.Quantity of Ca S0 4 required to neutralise Na g Co 3 in an acre-foot of Soil. 
\ ' An acre foot of Soil weighs — 4 000 0^0 lbs. 


Per cent. Nas> 0o 3 . 

Oa So 4 per acre-foot ! 
lbs. 

Per cent Na 2 Co 3 . 

Oa So* per acre-foot 
lbs. 

. • 0*01 

1 

640 

0-06 

3840 

0-02 

1280 

0-07 

4480 

0-03 

1920 

0*08 

5120 

s 0-04 

2560 

009 

5760 

0-05 

4 

3200 

0 10 

6400 
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World over, gypsum has been tried in the reclamation of alkali 
soils. It has been found to give satisfactory results only when 
the alkali salts were composed largely of sodium carbonate. When 
the black alkali was accompanied by other salts the change in 
kind of salt brought about by calcium sulphate left more white 
alkali than the plants could possibly stand. The economic use of 
gypsum is therefore not without reservations. The value of gyp- 
sum in the reclamation of alkali soils will be evident from the 
following tables : 

Table VI. 

Expts. with Ca SO*. Reclamation of Alkali Soils. California Expt. 

Station Crop yields in lbs per acre. 


i 

P. 

p 

s 

1 

H 

Tors per acre. 

*1 

0 . M 1 

<N ^ 

05 

w 

1922 

Barley Hay. 

1923 

Melilotus 
indica and 
cowpeas. 

1924 

Melilotus 

alba. 

1925 

Alfalfa. 

1926 

1927 

Alfalfa. 

3 

Oa So* 

12 

875 

. 1 

2154 

2458 

Ploughed 

5422 


10,728 







under 


s, 


4 

Oa So* 

15 

696 

2865 

3216 

as 

5955 

Ph 

0 

11,742 







green- 


2 


5 



1428 

1770 

2584 

manure. 

3585 

el 

P 

6,255 
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Table VII 


JSxpfcs. with Ca SO*. Reclamation of Alkali Soils. Oregon Expt. Station. 
Yields of Rye Hay in lbs. 


Plot. 

Treatment 
lbs. per acre. 

Yield 

lbs. per acre. 

Sweet clover seeded. Results as follows. 

J 

6800 

515 

Scattering Stand. 

K 

13600 

550 

Good Stand. 

L 

20400 

810 

Excellent Stand, Thrifty plants. 





The use of gypsum for the reclamation of alkali sons is r > _ ^ ^ 
ed due to its high price and the enormous quantity that is reqime 
for reclamation. It has been found that drainage, if properly clone, 
can free the land of both white and black alkali at less expense 
than by the application of gypsum. In localities where gypsum 
can be obtained cheaply or where the amount required is not very 
large, it will be found effective and profitable as a treatment tor 
black alkali. The effect of gypsum is seen in the greatly improved, 
tilth of the land, as well as in the absence of the corrosive action 
on plant tissues. 

Sulphur : — In connection with his work on sulphofication, J. -Vj 
Gr. Lipman suggested that sulphur might be effective in deeompos- ^ 
ing sodium carbonate in soil. Elemental sulphur when applied, to . 
the soil is oxidised by biological activity mainly and combines 
with water to form sulphuric acid which actively combines with 
the basic materials in the soil. Investigations have pointed out 
that applications of sulphur resulted in the decomposition of sodium 
carbonate, and that probably combines with the complex sodium 
silicates, which are held to contribute markedly to the imperme- 
able condition of black alkali soils. 

The following tables are intended to give some clue as to the 
possibility of decreasing the quantity of alkali salts in soils ; 

, 4 ' 

Table VHL 

Effect of Sulphur Treatments on the Alkali contents of Soils 
Oregon Expt. Station. 


Table IX. 

Effect of Sulphur and Gypsum-Crop yield’ in pounds per acre, 
Calif. Expt. Station. 


cutting in September, 


Treatment. 

lbs. per 
Acre. 

Total Salts. 

as 

Q i 
O 1 

NaNl. 

Nttg S0 4 . 

Check before treatment Six 
weeks after treatment. 


2060 

847 

117 

1096 

Sulphur 

1000 

2710 

429 

154 

2127 

Do. 

3000 

3064 

195 

116 

2753 

Do. 

500 

1462 

225 

132 

1105 


Hot. | 

Treatment. 

Amount 

per 

acre. 

1921 

Barley 

Hay. 

1922 

Barley 

Hay. 

1923 

Melilotus 
indiea and 
Cowpeas, 

1924 

Alfalfa. 

1925 

Alfalfa. 

1928 

Alfalfa. 

1927 

Alfalfa. 

1,1 

Sulphur 

3600 lbs. 

145 

300 

Ploughed 

4000* 

18467 

23658 

| 20, 138 

11 

Gypsum . . 

10 tons. 

430 

1815 

as green- 
manure. 

1500* 

12838 

14368 

15,03 
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Inoculated Sulphur , — In the Oregon Experiment Station sul- 
phur was finely ground and inoculated with a culture of Sulphur 
oxidising bacteria. This was applied at the rate of about two tons 
per acre. In addition to sulphur, gypsum and ground limestone 
were applied at the rate of 2*5 and 2 tons per acre. They were 
sown to melilotus alba. Fairly good growth was obtained on each 
of the sulphur treated plots but the seed failed to germinate on the 
. check plot. The melilotus alba was ploughed under as green 
manure and alfalfa sown. As shown in the table heavy yields of 
j alfalfa have since been harvested from these plots : 

7 


Table X 

Effect of Inoculated Sulphur on Alfa fa. Oregon Expt, Station 


Treatment 

Tons 
per acre 

1925 

Hubain clover 

1926 

Alfalfa 

1929 

Alfalfa 

Sulphur and gypsum 

2 and 2-5 


10,916 

17,549 

Sulphur and Lime 

2 and 2 

Ploughed 

11,500 

18,897 

Untreated . 


under us green 
manure 

S3 

616 

Sulphur 

2 


! 12,166 

18,848 

Sulphur 

2 


9.583 

17,031 


Iron Sulphate and Alum .— Laboratory experiments by Pro- 
fessor Kelly and Thomas gave results which indicated that iron sul- 
phate and alum might produce effective results in the reclamation of 
alkali salts. Alkali soils were treated with ferrous sulphate and 
alum and heavily flooded. Barley was then planted. The seeds 
germinated well and the "barley seedlings grew vigorously for a 
few weeks on each of the treated plots. Later the plants became 
T pale in colour and the yield was low. Cowpeas were then planted; 
they germinated well on both the plots hut later the plants became 
pale and unthrifty on the alum plots. Barley was then again 
grown; the yield was low. Alfalfa was then planted. The seed 
germinated well and the subsequent growth was normal in appear- 
ance. The untreated check plot remained almost entirely unpro- 
ductive, whereas the iron-sulphate and alum plots gave good yields 
of alfalfa. 
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Table XI 

Effect of Iron Sulphate and Alum Reclamation of Alkali Soils. 
Yield-' in lbs. Professors Kelly and Thomas 


Treatment 

Tons 
per acre 

Barley 

1923 

Barley 

1 1924 

1 

Bubam 
eloVer 1925 

Alfalfa 

1926 

Alfalfa 

1927 

Untreated 


528 

192 

Ploughed 

60 

618 

Iron Sulphate® , 

9 

2,406 

1,101 

under as 

11,880 

19,176 

Alum . . 

11 

1.014 

801 

green- 

10,320 

18,762 

Iron Sulphatef 

j 5 



manure 

12,739 

20,504 

i 


A luminiun Sulphate .— Scofield and Headly have reported 
results from the use of aluminum sulphate on the impermeable 
black alkali soils. Aluminium sulphate has been used in the Vale 
Experiment fields in amounts varying from 500 lbs. to 5 tons per 
acre. Little or no benefit resulted from 500 — 1,000 lbs. or the 1 ton 
and 2 tons applications, but the application of 5 tons per acre 
resulted in a decided improvement. It yielded a vigorous and a 
thick stand of sweet clover. The improvement in the physical 
condition and the rapidity of obsorbing moisture were also very 
great and marked. 

Manure — Attempts have been made to reclaim alkali soils by 
the application of farmyard manure by a number of investigations. 
Manure has not been found capable of decreasing the alkali content 
of soils. When applied alone it has resulted in an apparent im- 
provement in the tilth and permeability of the soil. The use of 
manure in combination with sulphur and ground limestone and 
gypsum has been decidedly beneficial. These conditions result in 
a temporary improvement of the alkali soils, particularly in the 
surface: three or four inches, and often make it possible to grow 
crops on land so treated even if the reclamation is not complete 
and permanent. 

Table XI! 


Treatment of Alkali Soils with Ground Limestone and Manure. 
Yields in lbs, per acre. 


Treatment 

Amount 

Barley 

Bailey 

Hubam 

Alfalfa 

Alfalfa 

per acre 

1923 

1924 

clover 1925 

1926 

1927 

Manure and Sulphur 

18 tons and 
1,000 lbs. 

0 

24 

Ploughed 
under as 

10,440 

20,022 

Sulphur and ground 
limestone 

1,000 lbs & 

108 

30 

green- j 
manure | 

- 1 

1 1,800 

11,634 

Untreated 

9 tons 

0 

15 

312 

2,502 


® Applied in June, 1922. 
f Applied in October, 1925. 
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(jreneral Discussion on One mica l Correction. — ■Gypsum, iron 
sulphate, alum and aluminium sulphate have been found to produce 
beneficial effects on alkali soils hut at different rates. Gypsum 
bungs about these changes because of its soluble calcium while 
the effect of sulphur, iron sulphate and alum is due to their acidic 
nature in consequence of which the alkali salts are decomposed. 
Ferrous sulphate and alum react with the soil most quickly be- 
cause of their high solubility and acidic nature. Sulphur acts 
most slowly for the reason that this material must undergo oxida- 
tion before it can produce any important effect on the soil. But 
when. inoculated sulphur is applied the reaction takes place earlier. 

Sulphur has proved to be much more economical than the 
other materials. Large yields of alfalfa have been produced on soil 
that was badly affected with alkali and entirely unproductive at 
the outset by applying one ton of sulphur per acre. When used 
in conjunction with stable manure 1,000 lbs. of sulphur per acre 
has given good results. 

Alkali soils of all types can be treated successfully with siil- 
phur but it is certain that the amount of sulphur required for the 
es results will vary in different localities depending on the na~ 
turo ot the alkali salts. Generally speaking, heavy black alkali 
soils wui require more than light white alkali, ‘in connection 
with, the use ot sulphur it is important to bear in mind that a 
period ot several months, perhaps a year or more, will be required 
before the full effects will become manifest. Sulphur must under- 
go oxidation before it can produce any beneficial effect, and the 
oxidation is a relatively slow process. 

It seems desirable to mention that sulphur is not recommend- 
ed tor any and all types of alkali soils. At present it can be safelv 
recommended only for those soils that contain large amounts of 
replaceable sodium. Sulphur should not be used where the soil 
contains a considerable amount of soluble calcium salts. 

In all cases of chemical correction cost should be taken into 
consideration and adequate attention paid to proper drainage, 
treatment will be commensurate with the cost on any alkali soil 
unless the drainage conditions are favourable and unless the 
ground water level can be kept down continuously to a depth of 
10 or more feet, below the surface of the soil. Whatever material 
is applied, the land should always be cultivated to a crop, prefer- 
ably a legume, and the evaporation from the surface soil retarded 
by proper cultivation, shading and mulching. 

Methods of Permanent Relief. — There is only one way of 
reclaiming alkali soils permanently. It requires four essential 
steps : 

(1) Adequate lowering of the water-table. 
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(2) Washing excess salts out of the soil. 

(8) Assuring easy and sufficient drainage alter natural preci- 
pitation and irrigation, 

(4) Careful management of the reclaimed land. 

Adequate Lowering of the Water-Table . — In an attempt 
to make a land permanently free from alkali the first atten- 
tion should be paid to the water-table. In many cases lands that 
have been discarded for being unproductive . due to accumula- 
tion of alkali will be found improved for ordinary crops only by 
a lowering of the water-table. This does not mean that the 
water-table need be lowered only for a short-time during the grow- 
ing season of the crop— rather it means a permanent lowering by 
means under the farmer’s control so that a rise of water above a 
given elevation in the soil for any length of time may be wholly 
prevented. The first step in lowering the water-table is to learn 
the source of the water that cause it to rise. In isolated cases 
on small tracts it is comparatively easy to find the water source 
and cut it off by the construction of one or more intercept ditches. 
In most cases, however, a few large open drains with a network 
of covered tile drains will suffice. In some cases lowering of the 
water-table maybe accomplished effectively and economically by 
pumping water from the underground sources. 

Washing Out Excess Salts . — Flooding water over the surface 
of the alkali soil is not an effective means of reducing the salt 
content of soils. It is usually essential that large amounts of water 
be applied to alkali soils and made to percolate through the soil 
in order to leach out the excess salts. Coars e-t extured soils of 
open structure, as a rule, have sufficiently high permeability to 
make leaching of excess salts a comparatively simple task, after 
the water-table has been sufficiently lowered. Unfortunately, 
however, fine textured compact soils of low permeability do not 
allow water to pass freely through them. So the permeability of ^ 
such soils should be first increased by the use of chemicals. 

Washing out of the salts from alkali soils is best accomplished 
by building up dikes around the land, in as large areas as possible, 
and covering with water to a depth of five or six inches. This is 
allowed to soak in and a second flooding applied, and so on until 
the land is sweetened. Occasional stirring of the soil between 
floodings will help to prevent puddling and hastens the leaching 
of the salts. If some crop can be grown that will stand almost 
constant flooding, it will help the reclamation by keeping the soil 
in better physical condition. There are a few crops that permit 
heavy flooding, such as rice, leptochloa fascicularis, paniemn crus- 
gain and certain sedges. 
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Drainage After Rain and Irrigation.— The soil should be 
drained completely after rain and irrigation. The large tracts of 
alkali soils that are found in India and California are largely due 
to their irrigation systems carried out without any provision being 
made for drainage. When lands are irrigated from high-level 
canals, without any provision being made for drainage, the result 
is that the water-table is soon brought nearly to the surface of 
the land. With this rise of subsoil water, the alkali crusts form 
at the surface and soils become unproductive even before expen- 
sive irrigation systems. Adequate drainage is, therefore, not 
only necessary in washing out the salts but is also essential, in 
getting rid of the excess water after a heavy shower and irrigation. 

Management of Reclaimed Land.— When in an alkali soil the 
water-table is adequately lowered, good provision is made for 
drainage and the excess salts are washed out, one erroneously con- 
cludes that the task of reclamation is complete. Complete reclama- 
tion is attained only when the lands are made to produce large crop 
yields. Usually the restoration of the full productive capacity or 
its establishment in ease of an alkali soil that has been properly 
drained, the water-table sufficiently lowered and the salts all washed 
out, depends mostly upon its management after reclamation. 
Liberal applications of barnyard manure, ploughing under of green 
crops, avoiding of ploughing land when it is too wet, retardation of 
evaporation from the surface of the soil, use of large quantities of 
irrigation water sufficient to wash out the salts of the soil but 
insufficient to raise the water-table, keeping drains open and in 
good repair — these and other less important precautions are neces- 
sary and essential for the proper management of alkali laud. 

Efforts at Alkali Reclamation : Alkali land reclamation has 
probably been entered into more systematically in Egypt than in any 
other country. Nearly 250,000 acres of land charged with. alkali 
have been returned to a fertile condition in that country in ten 
years. The establishment of drainage and leaching by heavy 
flooding has returned large areas to a fertile condition, and there 
are now beautiful fields of cotton, corn and clover returning as 
much as 175 per acre each year in rent, where ten years ago no- 
thing would thrive but the most worthless saline vegetation. 

In the United Sthtes of America extensive areas of land un- 
productive due to an accumulation of salt have been made produc- 
tive by easy and economical methods of reclamation. In 1902, the 
Bureau of Soils of the United States Department of Agriculture in- 
augurated a series of demonstrations in the following tracts of 
land — Salt Lake city, Utah, Fresno, California, North Yakima, 
Washington, Tempe, Arizona ; and Billings, Montana. These 
tracts of 20 or 40 acres were prepared for basin irrigation, and tiles 
were laid at 50 to 200 feet apart and three to five feet in depth, 



130 


THE ALLAHABAD FARMER 


depending on the character of the soil. Large volumes of water 
were used in irrigation and everything was done to facilitate the 
leaching of the soil. 

The original soil in these tracts contained over 2 per cent, of 
alkali salts to a depth of four feet, and that at the beginning of the 
experiment there were only three acres containing less than 
0’4 per cent, of alkali in the first foot. After two years irrigation 
all of the land contained less than 0*2 per cent, of alkali in the first 
foot, and there had been removed from the tract 87 per cent, 
of the alkali originally present. The cost of tile draining was 
about 316 per acre. Other expenses chargeable to reclamation 
were, hire of man for irrigating six months each year at 340 per 
month and two ploughings at 11*50 per acre each. The total 
expense of reclamation, therefore, was 331 per acre. The land, 
just before reclamation was .sold for SB per acre, and at the end 
if the experiment was worth f 75 to S100 per acre, an increase 
on value of $6? to 92 per acre, brought about by the use of 181 
per acre. 

In India, no systematic attempts have been made to reclaim 
alkali lands. It is true that a few experiments have been carried 
out here and there, hut unfortunately they have failed to meet the 
desired end. Will India follow Egypt and America and make 
thousands of her barren acres fertile and clothed with green 
verdure ? 


IV. 

Alkali Spots 

. Alkali spots are the characteristics of the soil of the semi-arid 
regions. They are the occasional occurrence of small patches of 
alkali varying in sizes from a few square yards to “ several acres,” 
The Salts . — The alkali is usually white, being composed 
largely of sulphates of magnesium, sodium, potassium and ealciumj 
chlorides of sodium and potassium and some nitrates. These 
alkalis or soluble salts do not usually occur in sufficient quantities 
to prevent completely the growth of crops in times of good rainfall 
but m periods of drought the concentration of the salts and the 
compact condition of the soil which they help to produce, give rise 
to conditions so unfavourable to the crop that it is very likely to 
succumb either because of the alkali alone or because of the com- 
bined effect of alkali and draught. 

t spots are more common on heavy soil than on, light. 

Land that has alkali spots is likely to be good, aside from that 
objection and when the effect of the alkali has been sufficiently 
mitigated, the land is usually very productive, J 
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Treatment oj “ Alkali Spots ”. — The handling of alkali spots 
is not so difficult as that of the larger and more strongly im- 
pregnated tracts found in arid regions and irrigated tracts. There 
are a number of operations that may be applied with profit to these 
soils : 

(1) Deep ploughing is always desirable, but it should never 

be done when the soil is very wet. 

(2) One of the simplest and most effective methods of treat- 

ment is ploughing under fresh farmyard manure or 
other coarse and easily decomposable organic matter. 
This lessens the compactness, produces humus, and 
promotes drainage. 

(3) As thorough drainage as possible should be secured by 

means either of tile drains or open ditches. 

(4) Certain plants are more tolerant of alkali than are 

others, and they absorb large quantities of salts 
which are removed from the soil when the crop is 
harvested. Sugar beets are for these reasons one of 
the best crops for alkali land, and can be raised on 
most alkali spots. Alfalfa and brome-grass will 
also be of service on such soils. 

(5) Constant cropping will improve the alkali spots regard- 

less of what the crop is; Moisture should evaporate 
through plants, not directly from the soil. 

(6) During the growth of plants the surface soil should bo 

thoroughly stirred and the whole land ploughed 
when no crops are on the land. 

(7) Fall ploughing is desirable unless the soil drifts, be- 

cause alkali soil has a tendency to compact and thus 
aerate inadequately. By ploughing in the fall a 
better opportunity is given the soil to weather. 

¥«, 

Summary. 

(1) Field experiments in different parts of the world have 
shown that the crop producing power of alkali soils can be greatly 
increased by the use of gypsum, sulphur, iron sulphate, alum anil 
aluminium sulphate provided the materials are applied in sufficient 
amounts. 

(2) The unproduetivtiy of the alkali soils is due to the accu- 
mulation of an excess of soluble salts and the abnormal physical 
condition of the soil. The reclamation of the alkuli soils' must 
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(9) The reclaimed land should be very carefully managed. 
The land should be properly cultivated, the water-table kept con- 
stantly low, the drains clean and capable, the fields heavily 
manured and evaporation from the surface always checked. 

(10) In devising any method of reclamation of alkali soils due 
attention should always be given to probable expenditure and the 
possible returns. ; 

Achnowledgement .-—- The special thanks of the writer of this 
article are due to Professor B. M. Pugh of the Allahabad Agricul- 
tural Institute for his various suggestions, encouragement and help 
in the preparation of this paper. The writer also expresses his 
sense of gratitude to the many investigators on £< Alkali Soils’ 1 
whose books and bulletins he has freely consulted. 


The number of farms reported in the 1930 census of agrieul 
ture in the United States was 6,288,648. 
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involve the removal of the soluble salts and improvement ol the 
physical condition of the soil. 

(3) Among all the chemicals used in the reclamation of alkali 
soils sulphur has been found to give the most satisfactory results 
and it has also been found more economical than other materials. 

(4) Leaching experiments without the application of any other 

material for the purpose of converting alkali salts into more soluble 
forms have thus far failed to bring about a satisfactory reclamation 
of the alkali soils. . 

(5) In adopting methods of temporary control, the alkali soils 
should be deeply cultivated, the salts partially removed, by heavy 
irrigations, the salts converted into less harmful compounds by the 
use of chemicals, and the land grown to alkali-resistant crops. 


(6) There are many plants known which can tolerate the 
presence of varying amounts of alkali salts in soils. They should 
he always planted to alkali soils — they remove large quantities of 
salts with them and decrease evaporation from the surface of the 
soil, thus retarding the accumulation of salts at the surface. 


(7) Experiments have shown that there are enormous pos- 
sibilities of developing different strains and breeds of plants which 
will be able to tolerate large quantities of salts in the soil, 

(8) When a permanent reclamation of the alkali soils is called 
for, the water- table should be first lowered sufficiently, then an 
elaborate system of drains laid out, then the soil heavily irrigated 
and the salts leached out. 
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That rural marketing is the crux of the whole question of rural 
prosperity and betterment has been the correct diagnosis made by 
the Royal Commission on Agriculture as well as Banking Enquiry 
Committees, which have examined the conditions in the rural areas 
with great thoroughness and anxious care. Any one conversant 
with the conditions under which the raw produce of India is being 
marketed, cannot but have come to the conclusion, that immediate 
and correct solution for the Agricultural comTnunity in India is 
needed. It is only recently that this realisation has dawned upon 
the Agricultural and the Co-operative Departments. 

It has been seen and experienced everywhere that the pro- 
ducer of raw materials and food-stuffs generally ha 3 failed to claim 
his fair share of the good things of the world, and this is very true 
at the present time in India, where farming is carried on by small 
units unassisted by any special organization for their protection. 
There was a time when the Indian farmer practiced subsistence 
husbandry and enjoyed the protection of the old village organiz- 
ation; but conditions have completely changed to-day, and the old 
archaic organization has ceased to be serviceable. As the Agricul- 
tural Commission has put it “His interests have in the main been 
left to the tree play of economic forces, and they have suffered in 
the process, for he is an infinitely small unit as compared with dis- 
tributors and consumers of his produce, who, in their respective 
fields become every year more highly organized and more strongly 
consolidated.” (Para 320). 

The opening and establishment of wide and competitive mar- 
kets and the consequent commercialization of strong organization, 
• N / though there has been no fundamental change in the organization 
T of the Agriculture industry has been the result. Cultivation on small 
scale by small farmers is still the normal arrangement. The old 
immemorial agricultural methods and technique still remain large- 
ly unaffected. The agricultural credit mainly depends upon the 
village money-lender. The Indian money-lender normally takes 
shelter from the door of the money-lender to whom his crops are 
often mortgaged in advance. Short term loans, which are often 
urgently required for the purchase of seed, etc., when the weather 
is favourable for sowing or for some domestic ceremony and for 
which substantial and tangible security is not available are in 
many cases accompanied by conditions such as sale to the money- 
lender of the coming crop at low price. “The system of advances 
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on crops which, is prevalent in many parts of India has a verv in- 
timate bearing on marketing. The advances not only carry high 
rates of interests but they also put the borrowers under an obliga- 
tion to sell the produce for less than they would have got i.f they 
would have been free to market the produce themselves.” Besides 
these money-lenders there are many professional dealers and middle- 
men who attach themselves at every point and create a ‘Comfort- 
able corner of nourishment’ for themselves at the expense of the 
cultivators. There is a long chain of middlemen. Even if we do 
not go into the extreme cases put before the Eoyal Agricultural 
Commission by the Indian Central Cotton Committee, there are 
usually too many intermediaries between the agriculturists and 
the consumers such as the agriculturists and local agent, the 
mofussil purchasers agent, mofussil purchaser and retail purchaser. 
Another disadvantage to which he is subjected is an insufficient 
provision of roads, bridges, and feeder railways — a fact which 
makes him unable to deal directly with the consumer or the whole- 
sale dealer. His inability to dispose of his produce as and when 
he likes, and the compulsion from his own economic position to sell 
off earlier at a disadvantage than he would like, or at a moment 
when every body is likewise selling, and the market is glutted and 
above all the demands of Government Land revenue, the pressure 
for the Shahookar and need of the ready money to meet rent - all 
these solid facts causing financial pressure oving to his chronic 
shorta ge of capital — are evil features of the present time which 
compe 1 farmers to release their produce in an overfed market for 
what it will fetch. It is no wonder under these circumstances, that 
he does not get a fair price for his produce. Hot only is the agri- 
cultural producer thus unable to receive full competitive and just 
price, but he is also penalised and subjected to many hardships 
m other ways. “Scales, weights, and measures are manipulated 
against him, a practice which is often rendered easier by the 
absence of standardised weights and measures and of any system 
of regular inspection. Deductions which fall entirely on him but 
against which he has no. effective means of protest, are made in 
most markets for religious and charitable purposes, and for other 

objects. Large samples of his produce are taken for which he is 

not paid, even when no sale is effected. * Bargains between the 
agent who acts for him, and the one who negotiates for the pur- 
chaser, are made secretly under a cloth and he remains in ig nor- 
ance of what is happening. The broker whom he is compelled to 
employ m the larger markets is more inclined to favour the pur- 
chaser with whom he is brought into daily contact than the seller 

rlTA e + ?K S r My T M ^ lly -\ A 8 ain even ***** *0 prices are 
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by refusal to take delivery on the plea that the stuff is of inferior 
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quality. The smallest excuse is sufficient enough for the pur- 
chaser to raise difficulties about the quality and reduce the price. 

If the poor fellow does not accept the abatement in the price he 
has to incur, again the cost of carriage and loading as the commo- 
dity has already been unloaded. The price which he may not be 
willing to accept, he is compelled to do so by adverse circumstances 
to which he is put. 

Another handicap to which he is subjected, is that he has no 
; incentive to grow the improved varieties introduced by the agri- 
j cultural department. The market is levelled down to the common 
* quality and is so insensitive to quality, that he cannot get a super- 
. ior price for a better quality. As a result of this, various abuses 
exist, such as admixture not only on the threshing floor but also 
m the godowns of brokers and dealers. This is not only true in 
the case of cotton but other agricultural produce also comes on the 
market in a dirty and adulterated state, notably such articles as 
milk, ghee, hemp, wheat, etc. It is no place for me to propose to 
discuss the circumstances of each case, but it is important to call 
attention to the fact that it is the cultivator who is the ultimate 
loser if the marketing oi agricultural produce is conducted on in- 
efficiency and fraud. Such are the disabilities under which the 
- cultivator labours in selling his produce in a market. The result 
that the cultivator does not hope to obtain a square deal owing to 
the absence of legal protection from unauthorised deductions, false 
weighings and unduly low quotations — practices made possible by 
the ignorance and lack of bargaining power of the cultivators. 

All this clearly shows that the cultivator’s position is ex- 
tremely weak as a seller. Even if he may derive additional bene- 
fit in the form of increase in produce by resorting to intensive 
cultivation and other technical improvements, that would ho eaten 
up and absorbed by his weakness in this direction. A cultivator 
may be efficient as an agriculturist, but would suffer if he is lack- 
^ mg m the art of disposal of his produce. 

fkiiV ^ . Sucl1 is the acuteness of the problem, the fact that India her- 

seljjl is ^ the main market for her agricultural produce, makes the 
marketing problem a very . important one. The value of total 
agricultural produce of British India amounts to about Rs. 1 300 
crores. Out of it, exports of agricultural produce amount to about 
Its. 200 crores. 

The Agricultural Commission bad strongly emphasized the 
need for undertaking marketing surveys and for the training of 
necessary personnel. The appointment of expert marketing offi- 
cers under the Agriculture Department in each province is the 

wait 
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KEEPING MILK COATS IH INDIA, 

By J. L. Goheen, B. A. 


Chapter VI- 

Diseases and their Treatment. 

It is probably largely because goats themselves 8U ? * ? a Lq 
animals, preferring clean food and quarters, to spoi e ‘ or . 

dirty quarters, that they are generally so free trom dise, 

ailments of one kind or another. And it is largely bee ’ 

in his care of these animals (or perhaps more truly lac t V ' P 

care), does not see to proper cleanliness or sanitation, ven i 
etc., that goats do occasionally suffer from a eompara 1 
ailments. 

Now, one must learn to take a constructive atti 
this matter of disease, or bad health. One must never toige , ^ 
it is far easier, in the long run, to keep one’s animals hea ' y { ^ 11( 
strong, than to cure or even attempt to cure animals that liave c 
come sick. In other words the old proverb, “ an ounce ox pi even 
is worth a pound of cure ” is very true, that we do not take to 
heart the fact that the cost of trying to cure sick animals, botli in 
money, effort and time, not to say worry and concern, is generally 
so great, that we only learn the truth of this old saying alter wo 
have suffered from sad experience. 

But why suffer that sad experience when it all might he 
voided by learning to co-operate with the goats in keeping stiong 
and well? c Dirt breeds disease’ and filth and foul quarters hung 
on trouble and sorrow, both for human beings and domestic animals. 
The goat would like to eat clean food and stay in clean, well- 
ventilated quarters, and he would like to have an occasional hath 
in warm sunny weather. Then why not co-operate with him or 
her in this matter of enjoying good health ? 

This fact of the preventing disease through proper care is so 
very important that it must he written large and clear and kept 
constantly before one’s mind so that it may never he forgotten. 
The people of India must learn to co-operate with each other, with 
nature, and even with their domestic animals, such as goats, in 
this most important matter of cleanliness. It is only by so doing 
that much loss from diseases can be avoided and many pests that 
attack both animals and human beings can be kept away. 

At this point it is necessary to emphasize another principle 
that is very important in the care of one’s goats, and that is when- 
ever any goat becomes sick, it is advisable to remove it from the 
others and keep it in some quiet, separate, well- ventilated place by 
itself. If the trouble is only a wound or some such injury, such 
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removal may not be necessary, but if one is not sure just what is 
wrong, it is far better not to take any chances, but to take it away 
as soon as possible. For this purpose it is desirable, that there be 
some special room or place to which sick goats can be taken. If 
no such room is available, a special place under some shady tree 
or in the corner of some verandah, where not too much sun will 
shine and where there will not be a strong breeze, should be chosen, 
and good arrangements made for the sick goat or goat there. 

When watering sick animals, the vessel in which the water is 
offered to them should not be used for the other goats, and one 
| j should be most careful about keeping one’s hands, feet and clothing 
very clean when attending the other goats, after one has perhaps 
first attended to the sick one. A number of diseases are spread 
* simply by the touching of articles that have come in contact with 
the sick animal. It is because of this that separate quarters and 
special vessels for feeding and watering, and the keeping of one’s 
hands, feet and clothing so clean, are necessary. And even in the 
treatment of wounds, cleanlines is very necessary of course. 

Still another point that needs to be emphasized is this, that 
sick animals often are not able to eat or digest the feeds that 
healthy animals are able to eat and digest. Not only that, but be- 
cause they are likely to be weak, they will require more frequent 
feedings, but much less at a time. As they begin to feel better 
and regain their strength, they will be able to eat more substantial 
feeds, but until that takes place it is more waste of food and money 
to offer them the usual feeds. They must have nourishing food 
that can easily be digested, and that only in small amounts, but at 
rather frequent intervals. Just as this is true of human beings, 
so it is true of sick goats. 

In short, sick animals require good nursing and attention, be- 
cause so very much depends on such care to make them well. 
Many people have the idea that simply the dosing with medicines 
will be all that is necessary, but that is not the whole thing by 
"-V^any means. Very often the care that is given to sick animals may 
, : prove to be far more important than the giving of drugs or medici- 
nes. This all goes to show how very important it is to keep the 
animals well and strong. If one has to look after a sick goat or 
goats, the chances are that one may not have so much time to 
attend to those that are well, and yet it will never pay to neglect 
them. One must depend upon them for the daily supply of milk, 
and for future income. Why then allow sickness and disease, any 
opportunity to enter one’s herd? 

If there is sickness or disease or any kind in the neighbourhood, 
one must be most careful not to permit one’s goats to mingle with 
other goats, or even to graze or roam about where any such sick 
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goats have been. It will be far better to keep one’s goats tie< in 
tlieir stable and to take special pains to provide them with nosh 
clean food and water and for exercise to turn them loose in the run 
or runs adjoining their quarters. A little money spent on the 
objects mentioned in Chapter IV, such as stumps of trees or rocks, 
or even old boxes for the goats to climb and jump on, will mean 
that they will play and get good exercise, and one will not run the 
risk of having the disease in the neighbourhood attack one’s herd. 

Now, in a small book like this, it will not be possible to go 
with very much detail into the subject of the several diseases or 
troubles with which goats are affected. It is the intention to 
treat only of the most common ailments that affect goats, and that 
perhaps at not great length. That is why so much emphasis has 
been placed on the subject of Prevention of Disease, that in addition 
to what has been said above. In the Marathi language there is a 
very good book on the subject “ A Manual of Cattle Diseases ”, 
and so much that has been stated in that book is applicable to 
diseases and ailments of goats because very many of the troubles 
that bother cattle are found to be common to goats. It is true 
that goats are smaller animals, hence the amount of medicine re- 
quired for the treatment of cattle, as indicated in that book, will 
be too much for goats. It will be safe to go on the understanding ^ 
that one quarter of the amount mentioned for cattle will be suffi- 
cient for adult goats. It is recommended however, that all goat 
keepers should get a copy of that book and use it. The descriptions 
given are very good and one can get much help from it. 

In the English language there are several books that may he 
had, a list of which will be given in the English edition. However, 
whether one has books or not, if there is a veterinary doctor in the 
neighbourhood and . one has any trouble with one’s goats it would 
be well to consult him at once, taking along the sick goat or goats 
to the dispensary so that he may see them at first hand. Such ex- 
pert aid there may not be available in all places, but wherever it is 
available, it should be carefully followed. Do not delay in secur- 
ing such aid, for delay often means defeat and death. ’ And this 
point applies to the treatment if one has to depend on one’s self 
and one’s books for aid. Try to find out at once what is wron- and 
then begin at once to apply the treatment. 

It is well to keep in mind also just what a healthy goat looks 
and behaves like. One will notice that its eyes are bright; that its 
coat of hair is sleek and smooth, or shiny ; that it is active and 
has a good appetite ; that its droppings are in the shape of little 
hard halls of dark brown colour and are passed at rather frequent 
intervals ; that its body temperature is just about the same us 
t^t of human beings to the touch, (it is really higher by about 4 
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degrees but this is hardly noticeable) ; that it chews its cud while 
resting ; and that it enjoys its exercise or time of grazing with a 
good deal of relish. These are some of the noticeable features of 
a healthy goat, and any departure from such looks or -behaviour, 
will give at least some indication of ill-health. One ought to form 
the habit of noticing one’s animals very carefully each morning, 
and if one sees anything abnormal in the looks or actions of any 
one in the herd, care should be taken at once to separate that one 
and then examine it thoroughly to try to find out what is wrong. 

The following diseases or troubles of goats will now be taken 
up ; Pneumonia, Worms, Pox, Caked Udder, Indigestion, Diarrhoea, 
Constipation and Sore Teats. For their treatment it will be advis- 
able to have on hand the following simple remedies: — Castor-Oil, 
Epsom Salts, Mustard Powder, Copper Sulphate (Blue Stone), 
Turpentine, Phenyle, Dried and Coarse Tabacco stems, and Iodine 
and Iodine ointment. All except the last two ought to be avail- 
able without much difficulty and even the Iodine can probably be 
easily had in all bazaar towns to- 
day. Ordinary cooking oil (sweet 
oil) should also be available, but 
it is not specially mentioned as it 
is to be found in very household. 

Pneumonia is one of the com- 
moner and more dangerous of the 
troubles that attack goats. It 
may be the outcome of an ordin- 
ary cold, while it also may be in- 
duced by travel in a railway train 
under unfavourable conditions. 

The animal will have a high 
temperature, which may have been preceded by a chill. There will 
be loss of appetite, hard breathing, sometimes a cough, and the 
appearance of suffering. Such an animal should immediately be 
removed to some dry, warm place where there will be plenty of 
fresh air and no strong draughts. A piece of old sacking or some 
such warm material should be tied over its back and around the 
chest, and it should be kept warm and quiet. A paste made of 
mustard powder and water and spread over the back next to the 
ribs and under the body just behind the front legs, should be 
applied just as close to the skin as possible. In half an hour it 
should be removed. In order to keep it on, it will be necessary to 
tie it on with newspaper and then cover that over with the sack- 
ing very securely. It must not be allowed to remain longer than 
one-half hour, otherwise it will blister the skin. 

A goat sick with Pneumonia will need very careful and con- 
stant nursing, It will want plenty of water to drink, and it will 
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be well to try to maintain its strength by feeding with _ wa 
with which a little thin wheat “Kanji” or porridge has been mixta. 
No dry or hard feeds should be given until it is practically W * 
A dose of Epsom Salts, one large spoonful to a quart (seer) ot water, 
should be given every other morning and great care should bo taken 
in keeping the place clean. Feeding of the soft or liquid nourishing 
food should be in small quantities and at rather frequent intervals. 
Careful nursing may bring about a cure. 

Worms found in the digestive tract of goats may he of several 
different varieties. In fact, there are far too many different kinds, 
and all kinds are very troublesome. They all are due to lack ot 
cleanliness in the feeds or quarters where goats are kept, or even 
sometimes to the contamination due to constant use of the same 
field or grazing plot. The importance of good sanitation and clean- 
liness in all that has to do with goat keeping can not he empha- 
sized too much. Once goats are attacked by worms it is very diffi- 
cult to get rid of them, even with the most careful treatment. 
They multiply rapidly and cause weakness, so that the animal may 
have a good appetite, but appears to become weaker and very sick, 
or else it may uot appear so sick but have a rough untidy coat of 
hair, ribs showing and a s wollen belly, eyes sunken, occasional at- 
tacks of diarrhoea, and a general attitude of weakness. It this 
trouble is worms, as it probably is, it must be checked, otherwise 
the animal will probably become weaker and waste away. 

Now these worms do not always show up in the droppings 
because some of them, the stomach worms for instance, are quite 
small and not easily seen. The tape worms come out in pieces or 
segments and such small pieces may easily be hidden in the drop- 
pings. Bound worms of goats are also small wily-looking, and 
cannot be noticed easily. Aud so, it- may be possible to miss see- 
ing any such enemies in the droppings. However, in order to 
make certain it will he well to collect some droppings and mix 
them in a small quantity of water, being careful to break up the 
pieces so that everything will he in solution. Then this mixture 
should be strained through some old cloth and spread out in bright 
sunlight. It will then be easy to see the worms, for they will be 
separated from the droppings. If one does not find any the first 
time, it will be well to repeat this process more than once, because 
sooner or later the worms are very likely to be found. Growing 
kids are especially likely to be bothered with worms, once they 
begin to nibble at grass or fodder. One should he very careful, 
then, to be on the look out for this trouble with them, especially 
if their growth does not seem to be normal. 

For the treatment of this trouble one should take onehalf seer 
of coarse tobacco-stems and steep them (allow to boil very slowly) 
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in two gallons of water (half an oil tin) for 3 or 4 hours in the 
evening, and allow this solution to stand all night. In the morn- 
ing the stems should he strained out and only the clear cool solu- 
tion is to be kept. No feed or water should be given to the goat or 
goats the night before, because it is important to starve the worms 
also. Now, take one ounce (2£ tolas) of copper sulphate from 
which all white crust has been removed, break it into small pieces 
and dissolve it in 3 quarts (seer) of water. This should be done 
in an earthen vessel or a white enamel one, brass or metal vessels 
L not to be used. Then equal portions of the tobacco solution and 
the copper sulphate should be mixed together, 
ggjfc A long-necked bottle is necessary now for the giving of this 
E Tmnedieine. Put nine large spoonsful of the above mixture into it 
for a goat 2 or 3 years of age ; for a goat one year old, 6 spoonsful 
will do ; for one month old, 4 is the right amount, and for a kid 
3 months old, 2 spoonsful is sufficient. The mouth of the bottle 
should be carefully inserted into the corner of the mouth of the 
animal, the neck being held over the tongue with the head of the 
animal held level, and the bottle itself also about level. The mix- 
ture must be given very slowly so that there will be no danger of 
choking, otherwise there may be very serious consequences. No feed 
or water should be given for 3 or 4 hours, but Epsom Salts should 
be given, one large spoonful to an adult goat and about half that 
amount to kids, the bottle to be used for giving it just as for the 
worm mixture. Probably a half hour or so after giving it worms 
will be found coming out in the droppings, all of which should be 
carefully removed and burned. Now, water to drink should be 
given and food supplied in the usual manner. After one month 
this treatment should be repeated, if there still seem to be signs 
of worms. The Epsom Salts mentioned above should be mixed in 
about two cups of water, for the adults, and one cup for kids. 

Pox . — This disease is usually only found on the udders of 
goats that are giving milk, and that most frequently in the case 
'V of those that have but recently given birth to kids. Small swollen 
sores are found on the udders, and these usually break when a 
small amount of pus comes out and water scabs form. The udder 
becomes very tender, so much so that the goat may object to be- 
ing milked. She also probably will develop some fever, and show 
signs of discomfort and restlessness. 

From the nursing mother the disease may easily be spread to 
the sucking kid, sores of a similar nature breaking out about its 
nose and mouth, also perhaps on other parts of body. The one who 
milks may even get such sores on the fingers. Put the disease 
is not a very serious one after all, The chief thing is to keep it 
from spreading amongst the other goats. Therefore, the udder 
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should he well washed twice a day, before milking *time, wi _ 1 
phenyle solution, and the milker should see to washing his hands 
in the solution before he touches any of the other goats, bho 
sick goat should be kept in a separate place, and her udder should 
have a treatment of clean sweet oil each time after the milk has 
been drawn and it has been washed with the phenyle. A dose ot 
Epsom Sal's, such as was described above, should be given to her 
very carefully about twice a week until the trouble. is over. 
Whether the udder is tender or not, the milk must be drawn, other- 
wise there will be danger of caked udder forming. 

Caked Udder. — This trouble is most apt to affect goats that 
are heavy milkers, and that when they have but recently given 
birth. It may be caused by a blow on the udder but the most 
frequent cause is due to lying on cold damp ground. More recent- 
ly there is some reason to think that the trouble maybe inherited. 
In any case, it is a serious matter which requires very prompt and 
careful attention, otherwise a good goat may be spoiled for life. 
Another possible cause may be due to sudden death of the kid or 
kids, or sickness which prevents their drinking or sucking as they 
should. Under the last heading it was pointed out that all milk 
should be drawn off very carefully even when a goat may have 
sores or pox on the udder. 

Close attention must he paid to the animal during the first two 
or three weeks after giving birth in order to see that there is no 
hardening or swelling of the udder anywhere. Generally at first 
there will be one or more small spots where this may he noticed, 
and at once prompt treatment must he applied. Otherwise the 
hardness will spread to one whole side, or even to the whole udder. 
It will then be most difficult to cure the animal. 

As soon as the first signs are observed, the goat should he 
removed to some quiet warm spot, and hot water should be pre- 
pared, say about 3 seers. Into this a small spoonful of turpentine 
should be emptied, or else two large spoonsful of Epsom Salts, and 
soft heavy cloth should he secured for the purpose of wetting ^ 
thoroughly with this hot solution, then wringing out the excess 
water and applying to the caked portion. The goat may not be 
able to bear the cloth too hot, hut as soon as it becomes somewhat 
cool it should be removed and another hot one applied, it being held 
there with both hands. Occasionally a little rubbing of the udder 
with hot sweet oil should be done in between the applications of 
hot cloths. Also, slow gentle attempts to draw off the thick 
stringy milk should be made. It may be necessary to keep up 
this process for au hour or more each time, and it should be done 
at least twice and perhaps even more frequently each day. This 
is necessary if the goat is to be saved. In a case like this one must 
have deep pity for the goat. 
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After each period of treatment described above, the application 
ot Iodine Ointment, if available, is advisable. This can be had in 
larger centres but not in villages. Failing the application of such 
ointment, one can prepare an ointment of turmeric powder and 
sweet oil, the powder to be in very fine condition, and just enough 
oil. mixed in, to make a smooth salve. This should be put carefully 
all over the affected part, and then a warm clean cloth is to be tied 
over the whole udder, with a good suppty of dry straw or grass for 
the goat to lie on, and she is to be kept away from cold or damp- 
ness. She should be fed at regular intervals with small amounts of 
easily digested feeds, and she must have good nursing’ all the while, 
in which case it may be possible to cure her. 

• Indigestion . — This trouble affecting the stomach and organs of 
digestion ought not to occur if feeding has been attended to pro- 
perly. However, if there has been any sudden change in the make- 
up of the feeds or in their proportions, or if the goat has eaten 
something it ought not to have had, there is very likely to be 
trouble. In the hot season when the variety of feeds, especially 
when out grazing, is apt to he limited and when there is dirty 
stagnant water, and only that kind in the pools, one must be very 
careful when one’s goats go out to graze. 

When indigestion comes on, sharp pain develops, and the goat 
will roll on the ground, stretch itself and perhaps even cry out. 
Young kids will especially show much signs of distress. In their 
case this trouble may come on even from drinking cold milk. Hence 
it is important that motherless kids always be given warm milk to 
drink. 



One of the first things to do is to put the animal in a warm 
place and apply dry hot cloths to the stomach, and prepare a half 
cupful of warm sweet oil, adding a small spoonful of turpentine, 
and give this to an adult animal, reducing the amount considerably 
for small kids. Rather than offer cold water, it would he better 
to prepare water that has been somewhat warmed for drinking. If 
the treatment needs to he repeated one should do so in 6 hours or 
so. If there have not been droppings, a liberal dose of warm castor 
oil, 2 large spoonsful for adult and much less for very small animals, 
will be beneficial. The warm oil will become thin, so should he 
given in a bottle with a long neck. 

An animal suffering from indigestion should he fed carefully 
for some time. Feeds that are easily digested and which agree 
with the goat should he selected, and any changes that are to he 
made should be made gradually. There is a tonic mixture that can 
he prepared in larger centres in chemists’ shops, and if one is able 
to secure this mixture it will he well to got and feed it. Look for 
jt in Special Notes. 
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Diarrhoea . — Too much dampness, or too much fresh 
in wet condition, or too sudden a change in the feeding will )ir » 
on this condition of diarrhoea. This trouble is closely related to 
Indigestion, and much the same treatment for adult goa s :! ^ 
required. Warmth, a good dose of castor oil, and dry glass 01 
fodder, with clean, fresh slightly warm water to drink, will general y 
bring about good results. At any rate, the amount of teee 
should be cut down so that the digestive system may have a good, 
rest. It will be well to keep the affected goat in a separate place. 

Young kids are subject to this trouble, and in their case one 
has to be very careful, cold milk, drinking too quickly, lack of 
cleanliness, also cold and dampness, irregularity, m feeding or 
eating too much because of too long intervals between feeding, 
eating too much, green grass especially after drinking milk— -all 
these are causes which bring on the trouble. 

The effected kid should be removed at once to a warm dry 
place and should be kept covered with a heavy warm cloth, especi- 
ally if the weather is cold. For a small kid a small spoonful 
of warm castor oil, aud for a larger one, two spoonsful should 
he given. It should not be allowed to suck its mother, but her 
milk should he boiled and a thin paste of browned fine wheat-flour 
should be cooked in this milk and this fed in small quantities, 4 
or 5 spoonsful, every hour or so. Be sure to keep the kid warm and 
its place clean, and all feed given to it must he very clean and 
warm. When it is much better it may be allowed to take small 
amounts of milk from its mother, as formerly, but care must be 
taken to prevent its drinking too much at any given time. 

Constipation .- — This trouble is more apt to affect young kids, 
especially new-born kids -which may not have been able to drink 
enough of the first thick milk from their mother’s udder. This 
thick milk is necessary for the purpose of cleaning out their diges- 
tive systems, and usually kids do get enough of it and everything 
goes along normally. If a very weak kid does not have good 
movements of its digestive system, then a dose of warm castor 
oil, one small spoonful, will probably he all that is required. If 
one has not been sufficient, after 3 or 4 hours’ time try another, 
keeping the kid dry and warm and also trying to get it to suck its 
mother. Usually this trouble can he removed. 

Adult goats do not have this trouble as a rule, but in case 
they require treatment for it, Epsom Salts, 2 or 3 large spoonsful, 
according to the size and age of the goat, properly mixed in about 
one-half seer of clean warm water and carefully fed by means of a 
long-necked bottle, will doubtless remove the cause. Coarse 
grass, and green leaves to eat, plenty of clean fresh water to drink, 
and exercise will help to keep one’s goats in good condition. 
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Sore Teats . — These may bo caused by scratches or wounds 
which happen while the goat has been grazing or through some 
accident, such as a cut. Cleanliness is the most important tiling 
in treatment, the sores or cuts to be washed out with phenyle 
water (warmed) or else just clean fresh warm water, and iodine 
applied to the sore places. Following that an application ot clean 
warm sweet oil, or even castor oil, to the affected place will be 
-beneficial. It will be well to keep the udder protected by means 
of a cloth bag which must be kept clean, and of course the milk 
must be drawn off regularly. One’s hands must be thoroughly 
| cleaned when treating such sores or cuts. It will not do to 
regard this matter lightly, for one may suffer much loss through 
carelessness even in the case of sore teats, or wounds, etc. 


Special Notes 

! . Goats in a weak or undernourished condition may be given 
a tonic which can be prepared in chemists’ shops in larger centies, 
its ingredients being as follows : — 2 ounces ot Nhx Vomica, J, 
ounces of Gentian, and one once each of Ginger and Bi-carbonate 
of t* odium. All this mixed together in powdered form is to be fed 
morning and evening, one small spoonful each time to an adult 
goat, and about half that amount, or even less, to younger animals, 
according to their age and size. This is a good tonic and will 
help much iu bringing weak goats into good condition. It should 
be continued as long as seems to be necessary. 

2. One should pay attention to the growth of the hoofs of: 
one’s animals, especially if they do not have much opportunity to 
go out to graze or play, etc. The growth of the horny substance 
on the hoof often causes much discomfort, and it should be remov- 
ed by means of a sharp knife or sharp blade of a sickle, cutting both 
sides evenly and not too close to the tender fleshy part neai the 

w upper portion of the hoof. At such times it will be well to clean 
out the feet thoroughly, removing all dirt from in between the 
hoofs. 

If there is any indication of lameness or soreness, it will be 
well' to dissolve one -half pound of copper sulphate in two and one- 
half quarts (seers) of water, keeping this solution in some earthen 
vessel. Every day the foot or feet should be allowed to stand m 
this warmed solution for a few minutes until the trouble is over. 
Be sure to keep the horny substance evenly trimmed. 

3. A large stiff brush, or failing that, a dry rough gourd 
such as “dodaka,” should be kept ou hand for the purpose of 
rubbing or brushing each animal, small and large, not less than * 
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or 3 times a week. This will help to keep the skin, and hair in good 

condition and one will also he able to discover any evidences of 

ticks or lice. If lice are found a good salve to kill them can bo 
made by mixing sweet oil, turmeric powder and a small quantity 
of fine salt. This should be applied in the places where the lice 
are found. It will be effective for ticks too, but in either case 
the quarters where the goats are kept must be thoroughly cleaned 
out with phenyle water, and for ticks it would be well to burn out 
the place with either a blast lamp (stove) or wad of cloth soaked in 
kerosene. Keep a couple of buckets of water ready in case of fire. 

4. When the weather is hot it will do no harm to give the 
goats a nice bath in the middle of the day, say once in two Weeks 
or so. At such times they should be tied in some dry shady place 
and the excess water should he wiped off their skins so that they 
may dry off soon. Use soap or soap-sud for making a good lather, 
and take pains to clean off all of the dirt that may have accumul- 
ated on the skin of the animal. If it has been necessary to use 
the salve mentioned above for the treatment of lice or ticks, a good 
clean bath will help to get rid of these creatures too, say a day or 
two after the application of the salve. 

^ 5. When milking one should always make it a point to draw 

off all of the milk, not leaving any unless for the sucking kids to 
draw off. If one teat or two are left for the kids, one must make 
certain that they suck out all that is to be had. The leaving of 
any milk in the ndder not only tends to ‘dry up’ the goat much 
sooner than is necessary, hut also , may tend to bring on Caked 
Udder and other trouble. Hence, both for the sake of a full sup- 
ply of milk and for the prevention of any udder troubles this point- 
must he observed most carefully. Also, wetting the teat with, 
mijk or even water for the sake of making it easier to draw off the 
milk is not a good thing. It is far better to keep the udder and 
teats dry and clean when milking. So don’t forget that the udder 
must be properly looked after always, for so very much depends on 
keeping it in good condition. 

6. Learn to be affectionate and thoughtful with your goats 
and they will show that they appreciate such treatment. They 
are intelligent animals and soon learn to know just what is ex* 
pected of them.. Good care is of far more importance than every- 
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them. If you follow faithfully the directions given in this little 
book you will be surprised how soou you can bring about much 


improvement in your goats. If you keep them properly, they will 
do much towards helping to keep you. 



RURAL HOME SECTION 

Mrs. Sam Higginbottom. 

The Editor of the Farmer lias been gracious enough to ask 
me to undertake a page for women. I know I should not do it 
because I am so limited in time and ability. But if my readers 
will be good enough to send in questions, requests for recipes and 
suggestions or subjects about which they would have me write, 
I will try my best. Working together we may make the page 
helpful. 

Because most of us these days are interested in village uplift, 
so I am sending herewith the report of my daughter Elizabeth’s 
village work covering the last year. She began the work in Nov- 
ember 1933 but did not accomplish much in the first 5 months. It 
took all of that time and some of this year to get the girls' to come. 
Often our old boys and students tell me of their efforts to help 
their village. Almost invariably they say, “ But I can’t reach 
the village woman. She pulls back.” I think some may get ideas 
from my daughter’s report. For many years I have dreamed of 
our women’s department here. We must train women who can 
help the village home Little can be accomplished by men 
alone as men get discouraged trying for better living when 
their wives do not care and will not co-operate. We are blessed 
here with the wives of our staff— all of whom could help Indian 
girls and women who come here for study. We can make a begin- 
ning next year with wives of rural teachers who are coming for 
teachers’ training. If we can get enough women to come for a 
short course in gardening, home .economics and social service next 
August we will have such a course. Please let me hear of any 
who might come* 

Herewith is a recipe which can he used in any Indian homes. 
In America we call these “whole wheat biscuits.” In Great Britian 
they are called scones and so generally called seoues in India. 
Bicarbonate of soda is the only ingredient which will have to he 
bought. One fourth pound can he secured in any chemists for 
about an anna and would be enough for several times. 

Recipe for soda Biscuits: 

| teaspoonful of finely ground salt 
3 teaspoonful of sugar 

1 level teaspoonful of bicarbonate of soda, and 
i cups full of atta into a sifter and sift into 
a deg elite. Do not throw away the chokar\ put it also into the 
degchie. Fill a cup a quarter full of ghee and fill the cup up with 
dhai. Mix with the other sifted ingredients in the degchie. Knead 
gently. Spread some atta on the board used for rolling chap a ties 
f Continued on page 149) , 
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REPORT OP RURAL REGONSTROGTIOH WORK, CARRIED OH 
BY ELIZABETH HICCINBOTTOM 

This work started with the idea of being a survey amon 0 fht 
women of the villages. With that in view, wo started a »m-‘ 
school with women teachers; we collected a few medicines am « • ■ 
was all we had. The teachers were from the home for uiitaintui 
children of lepers, and had read up to the eighth class, that is • > 
of them had, the other was fourth class with Dr. Forman s course 
in laboratory technique, and still another was a girl w io cou 
never learn to read or follow any sort of intellectual pursuit, 

We begau walking through three of the villages surrounding 
our small property, begging the families to send, their daugh ers o 
school. I did this day after day, picking out individual gilds o 
plead for, as well as making a general appeal to the miikhias and 
the zamindars. A few boys began to straggle in and girls would 
come to the gates, hut run when they saw me coming to welcome 
them. The parents would give, first one excuse and then another 
for the girls. One parent would say “ she is afraid that you will 
beat her.” Another ; “ hut she is married,” and still another was 
the excuse that a Mussulam had come to say that we would teed 
them with bread or that we were hypnotists who would steal the 
children and take them off to where the Government was building 
bridges. ...... 

After about two or three months of this discouraging work. 
I gave up all idea of a survey and thought that since the need was 
so tremendous I would just go slowly and eventually bring some 
of the conveniences of civilization to the villages. We let the boys 
come to the school and we took the child of .a coolie woman who 
was working on the place, as a sample. He had been fed some 
drug for several days and his tummy was in a had way. We 
bathed him amid the tears of the mother, at first, and later on when 
she saw how comfortably he slept in the shade of a mangoe tree 
after he had been bathed and fed, she would even go so far as to 
heat the water for his bath. We lost that baby during the summer 
when I was in the hills but a beginning was made. 

The next thing we did was to buy some combs and give sham- 
poes and delieing. While all this was going on there were stories 
and songs and other such forms of amusement. From the first 
brave girl to subject herself to our treatment in that, we now have 
about twenty girls who come two or three times a week and not only 
comb their hair with oar combs but wash their clothes with our 
soap, drink our xujee and milk and spend an hour in reading and 
put in what remains of the morning learning, to knit. 

We have quite a thriving dispensary, and the boys’ school, 
now under a master has about thirty boys. The hoys each have a 
small garden which they tend with great care outside of school 
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hours. We have also persuaded a good many of the boys to start 
gardens in their courtyards. We give the seeds and go around 
every now and then to see how they are getting on. Of course 
they are only about one little lowkey and a coek’s-eomb after the 
chickens and squirrels and all the other pests have had their share, 
but even so it is a beginning and we are hoping for more results 
in our second year. Mrs. Pugh has come to help during the last 
few weeks and others are promising to come. 

I feel that the important thing to do for the villager is to 
develope his imagination. The trouble is that he does not think 
himself as ever being anything but what he is now, poor and dirty 
and infinitely tired, fever in the spring and fall, crop failures and 
debt. The adult villager in 99 cases is beyond help, but when 
I *sbow the children around the Agricultural Institute, I say, “Now 
when you boys come here to study I want you to do so and so.” 
It is becoming a dream and sometime in the twenty or thirty years, 
I am sure that some boy who is the son or the nephew of one of 
our children will really come here to study agriculture. I have 
had the privilege of taking boys to the Swadeshi Exhibition and 
Farmers Fair. It is a rare treat to watch the wonder on their 
faces, to really see the light of a new day, dawning there. 


{Continv ed from page 135) 

right step. But it must not lose sight of its other recommenda- 
tions such as 

1. Improvement of transport facilities including rural com- 
munications. 

2. Lowering of railway freight rates and grant of other rail- 
way facilities. 

3. ’Regulation of regulated markets. 

4. Standardization of weights and measures. 

5. Fixation of standards and grades of commodities. 

(■ Continued from page 14-7) 

and half of the mixture on to the board. Pat it gently with a little 
atta sprinkled on top until about 14 inches high. With a small, 
tin, not more than 3 inches in diameter, having a sharp edge, cut 
circles out of the dough on the board and lay on the taiva or hot 
plate which should bo somewhat heated over a slow fire. Continue 
to put the rest of the dough on the board, pat and cut laying all the 
biscuits on the taioa , cover with another to wa and on top of that 
dut burning coals. In from 10 to 20 minutes the biscuits should 
be baked through to a pretty brown on both sides. A small tajal 
would be better but it is not always available in an Indian home. 


THE ALLA HAfcAD EaRMEK 



METEOROLOGICAL OBSERVATIONS AT THE ALLAHABAD 
AailGULTURAL 1MST1TIITE 
Feferuary^ 1935 


57 

7i-0 

66 

29-74 

60 

72-5 

69 | 

' 29-70 

64 

75‘0 

1 85 

29*66 

56 

66-5 

78 

29-69 

52 

63*5 

68 

29-65 

54 

1 65*0 

65 

2961 

53 

65*5 

64 

29-68 

52 

66*0 

60 

29-67 

52 

66*5 

65 

29-59 

55 

69-5 

48 

29*51 

56 

70-0 

50 

29 53 

54 

68-5 

45 

29-58 


Max. 

Temp 

Min. 

Temp 

Mean 

Temp 

Percentage 
of Humid- 
ity. 

Atmos- 

pheric 

Pressure 

Rain 
for the 
day, 

Rain 

since 

Jan. 

74 

: 

63 

68-5 

84 

29 82 

On 6 

0-82 

71 

60 

65*5 

82 

29-84 

Nil. 


71 

58 

64-0 

75 

29 84 

•> 

.. 

65 

53 

59-0 

85 

29 81 

0*65 

1-17 

70 

53 

61*5 

82 

29-75 

Nil. 

.. 

71 

55 

63-0 

80 

29-74 

■ . „ ; 

„ 

73 

54 

! 63*5 

80 

29 70 

„ ■ 


75 

57 

66-0 

78 

29 68 

•* 


78 

54 

66*0 

76 

29*66 



78 

51 

| 65*0 

75 

29*74 

,, .■ 


77 

50 

63-5 

85 

29-76 

. „ 

- 

76 

50' : 

63*0 

76 

29-78 



80 

54 

67*0 

72 

29-76 

” i 

’* 


ooi 

0*03 


1-48 

1*51 


Wind 

direc- 

tion. 


W.S.W, Land levelling and 
| ploughing of fal- 
i low lands conti- 
nued. 


E S.E. 
W.S.W 


S.S.W. 

w. 


s. 

S.W. 

s. 

Calm. 


N.N.W. 

BNE. 

N. 

W.N.W. 

W.S.W. 

Calm. 

W.S.W. 

w. 

Calm. 


E. 

Calm. 

Calm. 


Digging, of early 
potatoes continued. 

Cultivating hill po- 
tatoes. 

Roguing standing 
wheat crop. 

Watobing standing 
wheat and gram 
crops against birds. 


Plucking and sale 
of other vegetables 
continued as cab- 
bages, cauliflower, 
tomato, brinjals, 
etc. 


Cleaning threshing 
floor for Rabi har- 
vest. 


Harvesting of mus- 
tard. 



Meteorological observations 


151 


March, 1935 


ffi 

oj 

Q 

Maximum. ! 
Temper- j 
ature. 

Mini- 

mum 

temp. 

Mean 

Temp. 

Percentage I 
of Humid- J 
ity. J 

Atmos- 

pheric 

Pressure 

Rain 
for the 
day. 

Rain 

since 

Jan. 

Wind 

direc- 

tion. 

Remarks. 

1 

88 

51 

69-5 

48 

29-66 

Nil 

1-51 

W. 

Land levelling conti- 

2 

82 

54 

68-0 

45 

29-66 



Calm 

nued. 

3 

82 

57 

69-5 

44 

29*66 

■ - „ 


Calm. 


4 

85 

57 

72-0 

45 

29*56 


„ 

„ 

Harvesting ol early 

5 

85 

57 

70-5. 

48 

29-70 



West 

potatoes over. 

6 

84 

55 

195 

40 

29-69 

„ 

„ 

„ 

Ploughing of kharif 

7 

83 

54 

68-5 

40 

29-75 



E. 

fallows. 

Digging of hill 

8 

84 

56 

70*0 

46 

29-68 



W. 

potatoes started. 

9 

81 

53 

68-5 

44 

29-78 

». 


w. 

Harvesting gram 

10 

84 

56 

70-0 

38 

29-72 



N. 

almost over. 
Harvesting of 

11 

12 

87 

90 

56 

60 

71-2 
75 0 

36 

34 

29-73 

29-74 

;; 

-• 

W. 

w. 

berra started. 

Harvesting of mus* 

13 

93 

02 

7 7-5 

38 

29-67 



w. 

tard continued. 

14 

95 

61 

78-0 

38 

2963 

” 

„ 

w. 

Harvesting of wheat 

15 

10 

95 

96 

63 

66 

79-0 

81*0 

52 

55 

29-64 

29-64 


;; 

E. 

E. 

started. 

Sowing ba jjra for 

17, 

97 

67 

824) 

37 

29-66 



W. 

summer fodder. 

18 

96 

68 

820 

34 

29-65 

„ 


w. 


19 

95 

64 

79-5 

26 

29-58 

„ 

„ 

v/.s.w. 

Sale of vegetables 

20 

94 

65 

79-5 

19 

29-55 




continued. 

21 

97 

68 

82-5 

22 

29-52 

„ 

„ 

w. 

Harvesting wheat 

22 

97 

67 

82-0 

43 

29-62 



w 

by reaper. 

23 

' 95 

64 

79-5 

40 

2958 

„ 

„ 

w. 

Threshing gram by 

24 

96 

67 

81 5 

42 

2952 



w. 

thresher started. 

25 

.97 

77 

87-0 

32 

29-50 

Trace. 


w. 

There were a few 

26 

100 

72 

860 

45 

29-56 

Nil 


w. 

drops of rain the 
previous night. 
Threshing mustard 

27 

98 

74 

860 

48 

29 51 

„ 


w. 

by bullocks. 

28 

100 

74 

87-0 

41 

29 52 

Trace. 

ff 

W.S.W 


29 

97 

71 

84 0 

34 

29-56 

Nil. 

M 

W.N.W. 


3-> 

93 

70 

81-5 

48 

29 56 

„ 




31 

92 

70 

81-0 

40 

29-55 


" 

» 










y 


( vii ) 


IMPEEIAL COUNCIL 


AGRICULTURAL RESEARCH, INDIA 


The following three journals are issued under the authority of the 
Imperial Council of Agricultural Research: — 

(1) Agriculture and Live Stock in India. 

A bi-monthly journal of Agriculture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 0. 

(2) The Indian Journal of Agricultural Science. 

A bi-monthly scientific journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15. 

(3) The Indian Journal of Veterinary Science and Animal 

Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. 6. 

(All communications regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Branch, Post Box 2078, Calcutta.) 
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BOARD 01 ECONOMIC INQUIRY, PUNJAB 

[Publication Ho. 35.3 
FARM ACCOyHTS 

IN THE 

PUNJAB, 1@32“33 

OPING- the Ninth year of issue of a series— the only one of its 
. r: „ kind in India — showing income from and expenditure on oui- 

, ftivation, on certain farms; with sections on comparative coats of 
r irrigation by bullocks, oil engines, and electricity. 

USEFUL TO ALL INTERESTED IN AGRICULTURE 
Price : Re. 1-8, postage extra. 

Available /row— 

. THE “0. & M. GAZETTE 11 PRESS* LAHORE 

OR ANY LOCAL BOOKSELLER. 

(PRICE LIST FREE) 


High Quality Cattle Feed 

AT MODERATE PRICES 

Oil-cake, bran, barley, chooni, karai, linseed, 
mustard, paddy, oats, wheat and maize 
Strictly Fresh and Pure 
A TRIAL WILL CONVINCE YOU 

Deoki Nandao Maliadeo Persliad 

Bankers, Government and Municipal Contractors, 
Mill Store Suppliers and Commission Agents. 


* Head Office : 

NAYAGANJ, CAWNPORE 


Branch : ^ 

CALCUTTA } 


Please mention The Allahabad Farmer 
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r |''HE oldest established firm of seed-merchants and garden-suppliers in the East 
® are yet as young as these two larking lovers above ! Focha’s seeds, bulbs 
and tools have blazoned a path in the last five decades all over India, Burma and 
Ceylon. Handsome illustrated catalogue free on request from: — 

PESTONJEE P. POCHA & 


SEED-MERCHANTS 


8, Napier Road 
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1 STANDARD EARTH AUGER * 


BORES HOLES FROM 5" to 16" 

WITH UNUSUAL EASE AND RAPIDITY- 

UNEQUALLED FOR: 


BORES 
IN ANY 
KIND OF 
SOIL UNDER 
ANY WEATHER 
CONDITIONS 


Stocked Always 



BORING- WELLS 
SETTING POSTS 
TRANSPLANTING 
TREES & PLANTS 
CONSTRUCTING 
LATRINES, DRA INS 
DITCHES, Ere. 


* 

* 

* 

* 

* 

* i 

* 

* 

m 

* 

* 

* 

* 

* 
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Full Data on request. 

GUEST, KEEN, WILLIAMS, Ltd. 

Maol&th House, Clare Road, Bycttlla, BOMBAY. 

Please mention The Allahabad Faemeb 
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GOLDEN ADVICE 


TO 


g Tourists in tie Happy Valley of 

o 
o 


Kashmir (India) 


desirous of purchasing Walnut Wood-work and Painted Papier M^che 
of Kashmir. Kindly visit the Grand Show-rooms with the marvellous 
display of— 

Carving on Wood I Painted Papier M&ch& 

All Kinds of Furniture j Oriental and Local-made Rugs 

Curiosities 

of the old and reliable firm — 

GANEMEDE 


o 
o 
0 
0 
o 
o 
0 
o 
o 
o 

o 

X Who has won Gold Medals every year in the open competition of 
X the Kashmir Government Exhibition, and Diplomas from various Vioe- 
roys and Lords of the British Empire, for the appreciation of the excellent 

8 0 work and good service rendered by the firm. 

Articles — of every description, according to the taste of customers, are 
/% always ready in stock for immediate supply. 

X Orders— will he promptly exeouted to the entire satisfaction of customers. 
X Packing — is done by experts, and under the supervision of the managing 
X staff. 

X Besides — all these facilities, and the best of workmanship and finish, the 
X prices are comparatively low and cheap. 

X Dor the guidance of tourists, a brief list of the Wood and Papier 
q M&olnS-stuff is given below: — 

O Painted Papier Mache 

§ Toilet sets, consisting of mirror- 

frame, powder-box, one pair -candle- 
0 sticks, jewel-box, brush-tray, hair- 
0 pin box, hair and cloth-brushes. 

0 Writing sets, consisting of 

0 blotter, paper-case, pen-tray, paper- 
0 knife, and stamp box. 

0 Bowls in every shape and size; 

0 brass-lined bowl sets, consisting of 
0 one howl, eight finger-bowls, and 
{J one pair candlesticks; brass-lined 
0 beggar-howl sets, consisting of one 
() large beggar-howl, eight small beg- 
0 gar-bowls, etc. 

O ■ 0- 
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Walnut Wood-stuff 

Dining-room suites; bed-room 
suites; screens of every size and 
shape; ladies’ and gentlemen’s 
writing-tables and desks; tables, 
square and round; gate-legged 
tables; tea-tables; nest of tables, O 
and tables for messes; letter-racks; O 
overmantle and mantlepieces; hall- O 
seats and chairs; coal-boxes; O 
couches; beds; dressing-tables; cook- O 
tail tables; bridge tables; combined 0 
bridge and wine tables; cake-stands 0 
etc. 0 


Please mention The Allahabad Farmeb 
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AGRICULTURAL IMPLEMENTS 


HAND AND POWER PUMPS 


A complete set of our literature 
sent free on request 


Kirloskar Brothers, Ltd 


KIRLOSKARVADI 

(Dist. Satara) INDIA 


>00000 : OOCO'OC cooo 

Please mention The Allahabad Fakmer 
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Fop Rajas & Rich Men Only 
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FAIRBANKS’ MORSE ENGINCS 

AND 

PUMPS 

are products devised and built especially for the Farmer, 
and our prices make it possible for the small Farmer to 
possess modem Machinery, thereby increasing his profits. 
W© specialize in service by carrying in stock complete 
supplies of spare parts. 

In addition to all types of Pumping Machinery, w® also 
carry stocks of— 

ICE MACHINES 

evinrude marine engines 

DISINTEGRATORS 
RONE MILLS, Etc. 


0 

O 

0 

o 

0 

o 


0 

0 

0 

0 


O Agents — 

g . M. S. VERNAL & Go. ’ 

O BHARAT INSURANCE BUILDING CENTRAL AVENUE (SOUTH) 
g P.O.Box 2320 CALCUTTA 

g Telegrams: PORCUPINE 

OOQeOCOOOOOCCOOCCOGOCOCO' 

Please mention The Allahabad Fabmei 
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Twice the load at half the cost csuti 
^ ^ BE CARRIED AT A 

_JI^\ . FASTER PACE & WITH 
\ \ \ MUCH MORE EASE 


BY FITTING: 


lention The Allahabad T’akmhr 
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PIONEER 


°J every Separator 
improvement . . . 


. JUVan0B 1,1 Separator design, 0 ‘ 
improvement, has been pioneered by 
RR's, tested on ALFA-LAVAL model bin 
.FA-LA VAL users throughout the world. 

e sure that your Separator will stand yea 
Lat it will maintain its close skimming 
styou a fortune for replacements. Ii: 
an ALFA-LAYAL — the Separator von 


n 'l an ALv A-L A VAL has these, exclusive features 

100% RCfSTROOF PHOSPHOR BRONZE DISCS AND BOWL 

AND 

PATENTED ALFA-LAVAL BALL-BEARING SPINDLE 
Remember that every part of an 


Is definitely Guaranteed 


dairy farm p. o. 
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SPECIALLY 

SOIL SCIENCE, FIELD 
CROPS, ENTOMOLOGY. CHARTS, 

MUFFLE FURNACES, WEATHER 
INSTRUMENTS, ANALYTICAL BALANCES, 
DAIRY AND ANIMAL HUSBANDRY 



LEITZ 


ELECTRIC 


INCUBATORS 


LEITZ OPTICAL INSTRUMENTS 


FOR 

COLORIMETRIC 
D ETERMINATI ON || 
OF K 

PH (HYDROGEN K 
ION || 

CONCENTRATION) W 

n 

SEE g 

HELLIGE K 
INSTRUMENTS B 
AND W*' 

LA MOTTE S 
COMPERATORS 


K 

a 
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Please mention Tub Allahabad Farmer 


For Prices and Catalogue please write to— 

THE IMPORT ASSOCIATION, ALLAHABAD 
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«mg service at less cost 
with correct lubrication 


M uu&kjn tractors can be relied on to give good 
service with very little attention. But it must 
be the right attention, and the most important 
item of all is lubrication. Unless the correct oil is used, 
wear and carbon formation will be rapid and there is 
constant risk of breakdown —a serious matter when 
the tractor is needed for urgent work on the land. 

Experienced tractor-owners know that attempting 
to save a few annas by using “cheap” oils is very 
false economy. There is a scientifically correct grade 
of Gargoyle Mobiloil for every make of tractor, and 
Gargoyle oils and greases for all types of agricultural 
machinery. By using only these correct lubricants 
you guard against breakdown and ensure the max- 
imum profit-earniug life for all machines, with the 
lowest possible operating expense. It will pay you to 
get in touch with your nearest dealer and follow the 
recommendations of the Gargoyle Mobiloil Chart. 


For easy starting, better 
performance and slow 
carbon formation in 
your tractor, use ELE- 
PHANT BRAND 
Kerosene Oil. For all- 
round results use high 
test SNOWFLAKE 
BRAND Kerosene. 


Always mse 


ST AM® AMD -VACUUM 
OIL COMPANY 


Please mention Tor Allaiiapat> Farmer. 



ONLY GREAM SEPARATOR 


WHICH FARMERS SAM THRIVE 


X With regard to material and construction, no objection can bo V 

x raised, so that this ha-d separator can be recommended as good and V 
X reasonable in price. x 

q (Professor) peter Berne, Switzerland ^ 

(> Judge THE “STANDARD” BY THESE IMPROVEMENTS — O 

A 1* Cleanest skimming efficiency with 0 

O jj fi' ■ / T varied thickness of cream. ^ 

O 2. All parts touched by milk ami cream Q 

O are made of special bronze and () 

Q brass metals; no tin and steel parts O 

^ 3 * A.11 the exposed parts are highly ^ 

S Jif 4. Running of all parts in oil bath. ^ 

O 5. Easy, smooth, and noiseless working. O 

q 6. No wire spring in the neck bearing. Q 

O C* Easy and simple to clean. 0 

O 9. Revolving bracket for milk basin. O 

0 |||p ::: ! 10. Oil level to check shortage of oil in q 

Oil . Ini - :\Jl , J 11. Clarification of milk without separat- O 

0 ills: ^ . ing cream from it. O 

O Cream separated by this hygienic separator retains its sweetness for O 
C* a period longer than it practically does. It improves the quality of butter. 0 
Further particulars of separators and other dairy appliances on A 
q application. q 

O Sole Distributors: q 

3 R. H. MEHRA & GO. g 

o DAIRYMEN’S PROVIDERS Q 

O DINAPORE CANTONMENT O 

O o 

Q C<pOCOOC OOCOOOOOOO-'OOOOCOOOOO OO OOOQ 

Please ipention Tub Aclatiabao Parmer 


ALLAHABAD AGRICULTURAL INSTITUTE 


CAN NOW SUPPLY 


THE "WAH-WAH” PLOUGH WITH ATTACHMENTS 




Tlie “Wall-Wall” plough is suitable for all purposes. It works on the same 
principle as the' desi plough, but is more efficient. The smallest country bullocks 
are sufficient to work it. Price complete, Rs. 6-8. Iron parts only, without wooden 
beam, Rs. 5-8. 

SPARE PARTS AND ATTACHMENTS 

No. 1. Stabilizer used with flat sweep and furrow makers. 

No. 2. Flat sweep for replacement, with cultivator attachment. Has replaceable 
patch point, Re. 1. 

No. 3. Meston Bottom modified for attachment to “Wall- Wall” Plough, Rs. 5. 

No. 4. Furrow maker. Can be supplied in 10", 12", and 15" sizes, for 
making all sorts of furrows and ridges. With cultivator attachment can he used 
for cultivating, weeding, and mulching. Rs. 342, Rs. 442 and 6*8, respectively. 

No. 5, Special furrow maker for making furrows for sugar-cane planting. Can 
also he used for earthing up crops, Rs. 1042. 

No. G. Cultivator attachment. This is useful for interculture, Rs. 6 

(NOTE. Furrow makers are imported al present, and prices are subject to change.) 

Prices and particulars from — 

AGRICULTURAL ENGINEER 


/ 
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§ COCHRAN BOILERS 

g ARE BUILT IN 24 DIFFERENT SIZES 

g For 150 to 6,000 lbs. of Steam per hour 

<- ) 

0 For Real Fuel Econo** 't 8 

q my and Freedom from m 

0 Irritating Maintenance : 

9 Worries. r 8 


q The Picture Shows 
0 the Cochranette, the 
^ Smallest of Cochran 
0 Boilers, 


amini 


q Built with a remove- 
O able top for easy in- 
^ terna! Inspection and 
q Cleaning 

6 

O A Perfect little boiler 
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“The bore-hole latrine combines utility, and. sanitation 
and protects the health. If properly made, dangerous dies do 
Hot go into it. There is no bad smell from it. It hastens 
decomposition, deodorization, and germ destruction. It is 
inexpensive, and within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 
as low as one rupee if the family or schoolchildren and 
will perform the labour themselves, as they very 
can.” For complete description see the article on the 
Latrine published in The Allahabad Farmer , 
No. 2, March, 1933, pages 92-96. 
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RURAL RECONSTRUCTION 

The rural population of India, (as of most countries of the 
world) is greatly in excess of the urban population, but far less 
attention lias been paid to it by the government and other public 
authorities than to the urban. The reason for this is that the 
urban population is concentrated, usually uoeal and organises itself 
to secure what it wants, whereas the rural population is scattered, 
and finds it exceedingly difficult to organise and co-operate. It 
therefore does not speak with the unanimous voice of city folk. 
This has been so from the dawn of history. But this does not 
mean that this condition is either wise or right. History shows 
from the breakup of the Greek and Homan Empires that the 
downfall of the Empire was due very largely to the revolt of these 
neglected rural folk. One of the lessons of history seems to be 
that the government which would persist and prosper must 
develope and care for the interests of the rural folk. 

Of recent years some consideration has been given to the 
problems of country people. President Theodore Roosevelt in 
America brought the attention of the people in the United States 
to the rural folk and their needs. He appointed the Rural Life 
Commission whose investigations have proved of great value. Sir 
Horace Plunkett in Ireland and many other workers in continental 
Europe worked successfully to better the life of village folk. 

A study of rural conditions shows that seldom in any country 
in the world is one village able to support the services which it needs 
for a proper and normal civilised life. Various expedients have been 
tried to bring to the scattered villages the amenities of civilis- 
ation: — The travelling library; the consolidated school where instead 
of having a small inefficient one teacher school in each of several 
scattered villages; at some central village, a central school has been 
put in with the pupils graded into classes and a number of 
teachers. This consolidated school has proved itself one of the most 
satisfying and important means of improving education in rural 
communities. Better teaching has been provided, with more 
highly qualified teachers. The course of study for village children 
' has been lengthened, and the curriculum broadened so as to in- 


154 


THE ALLAHABAD FARMER 


elude not only the literary subjects, but science and art and music. 
"While much has been accomplished yet much remains to be done 
to adapt the curriculum to the needs of the consolidated village 
school. A few years ago a noted American educator, Dr. 
Kenyon Butterfield, who had been president of two important 
American state agricultural colleges was sent round the world 
to study the rural educational problem. At the conclusion 
of his study of conditions in India, he spoke of a “Rural Recon- 
struction unit” by which he meant from ten to fifteen continuous 
villages, having a sufficient population to support the various 
activities which the village folk need, yet sufficiently compact and 
near together for both the children and the adults to come to the 
centre. He said the services the village needed were for public 
health, maternity, preventive medicine, sanitation, agriculture and 
subsidiary and related occupations and industries, education, 
recreation and re-creation. This involves domestic science for the 
improvement of the village home, adult education for those 
who need it, (in most parts of India an overwhelming majority of 
the population;) education for the boys and the girls. This 
demands the adaptation of the curriculum and courses of study to 
meet the needs of village folk; the provision of medical service as 
well as public health and sanitation. Under re-creation would 
come art, music, religion, anything which would strengthen the 
spiritual nature. Under recreation would come organised games 
of all sorts to suit all grades and ages of the population. This 
would develope a wise use of the, leisure of village folk. 

Fortunately, the Government of India and the provincial 
governments have sot aside funds (totally inadequate) for 
rural development with special officers to develop the rural pro- 
gramme. This is one of the most encouraging incidents in modern 
India. The success of this rural reconstruction work of the govern- 
ment and all other public bodies and individuals who co-operate 
with the gevernment will depend very largely on the training and 
spirit of those teachers and demonstrators who actually come in 
contact with village folk. As far as I know the various schools, 
colleges and institutions of India have not provided specific and 
definite coursesand instructions for rural workers for the villages. 
Unless this training is provided a great deal of the money so 
generously given will fail to secure its fullest beneficial returns. 
Training for village workers needs more than a short course. A 
two years course with practice would suit, depending on the 
qualification of the pupil. Perhaps the most urgent need for the 
success of rural reconstruction is the provision of suitable training 
centres for workers. I would stress beyond all else the training 

of women, who should be able to go into the Indian village and 
improve the village home. Of all the tasks before India today 
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this at once is the most difficult, the most complex, and the most 
necessary. Here is where the missions may he able to contribute 
to the well being of India. Both the government and the people 
of India have for over a century welcomed mission co-operation 
m education and medical work. One feels sure there will be a 
continuation of this co-operation, if missions will set themselves 
out to give of their best to the improvement of the Indian home. 
The village home does determine and will determine the civilis- 
ation of India. Ho civilisation can rise higher than its homes. 
If the home is enlightened and progressive and the women folk 
educated, the civilisation will correspond but if the home is filled 
with darkened minds who live by their fears and superstitions, 
the civilisation will follow. Hence the need for the fullest co-oper- 
ation between government in its various departments, other public 
and private bodies, as well as all individuals of goodwill, to improve 
the village home which will iu turn cause improvement in every 
other form of proper village enterprise. 


7 he asceit m sap m plaits 

. To explain the rise of water to the top of plants, some of 
which attain to a height of a hundred feet or more, has been a very 
great problem for plant physiologists. Plants give out water from 
the surface of the leaves at all times, so that there is a regular 
stream of water flowing upwards in plants. This flowing uphill 
has appeared to many as a paradox. Three University of Chicago 
scientists, Homan, Young and Shull have found that desert plants 
pull up the water, and the column of water in them can with- 
stand, without breaking a pull measurable in many tons per 
square inch. This pull which these scientists called stromogenic 
tension is in the neighbourhood of 22*5 tons per square inch 
which is equal to about 562*5 maunds per square inch. This 
tension therefore not only accounts for the ability of the slender 
wires of water in the tubes of trees to pull themselves to the tops 
of the tallest trees now living, but leaves a margin of strength 
sufficient to lift water to nearly ten times their height.” 

Abstracted from the Science News Letter . 

January 26, 1935. 


. “'Centuries before modern knowledge of food values in citrus 
fruits, a Chinese writer declared that the peel of the orange was a 
good tonic”. Science News Letter, 
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MILK COATS 

India® Breeds and Varieties— I 

By A. E. Slater Esqr., B.S.A., & S. Sardar Singi-i Bha.ti a, 
I.D.D. (Hons.) 

Goats have been, kept in India for very many years, in large 
numbers but nevertheless very little, if any, scientific work has 
been done in regard to them. There is here a virgin field of the 
greatest importance, for Europe, England and America, have long 
realized the value of the goat, giving to it the term the ‘‘poor man’s 
cow”. An adequate milk supply is of the greatest importance to 
the villager, who is often too poor to keep a buffalo or cow, and 
who is even unable to purchase milk. 

We would point out that whereas both the Government of 
India, Imperial Council, and Provincial Governments have spent 
time and very large sums, on the improvement of all other kinds of 
live stock, not forgetting poultry, that almost nothing has yet 
been done to improve the “Poor man’s cow”. The goat provides' on 
a small quantity of feed, a nutritious and plentiful supply of milk 
for the cottager and humble peasant. It has clearly been demon- 
strated in Europe that from 5 to 7 goats can be kept as cheaply as 
one cow. 

A word in regard to the value of goat’s milk. The T. B. 
Bacillus has not yet been found in goat’s milk. This fact is one 
of great importance, more so as this dread disease is on the increase 
in India. Further the digestibility of goat’s milk is much greater 
than that of cow’s milk or buffalo’s milk. Its value for dyspetics is 
shown by the fact that in Hew York, Chicago, and other large cities 
in the TT.S.A goats milk retails for twice the price of the best cow’s 
milk, being in much demand for hospitals and sanatoriums. 

Coming now to a comparison of goat’s milk with cow’s milk, 
certain interesting facts stand out at once. Indians do not, we 
believe, like goat’s milk. Why? Perhaps, because of its odour and 
taste. This is entirely a matter of management. We have pro- 
duced goat’s milk absolutely without odour and when offered to 
friends to drink, could not be distinguished from cow’s milk. The 
peculiar taste often associated with goat’s milk, is probably due to 
the. goats having been fed on Him leaves, which are extremely bit- 
ter, and also to the presence of the male with the milldng herd. 
In many ways goat’s milk is certainly superior to cow’s milk. An 
important difference between cow’s milk and goat’s milk is this. 
Goats milk is Alkaline, cow’s milk Acid in re-action; a difference 
which may mean life and death to any one with a very weak 
stomach. Further cow’s milk requires two hours for digestion, 
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goat’s milk 30 minutes; a saving of } of the work for the stomach; 
another life and death difference in many cases of weak digestive 
organs. If one studies, the mineral-salt contents of three milks, 
i. e., cow, goat and human, it is interesting to note that there are 
twelve different mineral-salts found in the three kinds of milk, hut 
not all of them in any one milk. All but three of the twelve are 
to be found in goat’s milk, only six in cow’s milk, and but five in 
human milk; a difference of no mean importance. Further cow’s 
milk is almost without iron, whereas goat’s milk has from 7 to 10 
times as much of that very important element, in the blood of all 
warm-blooded creatures. High medical authorities havesaid that “If 
cow’s milk contained a little more iron it would be the 100 per cent 
perfect food.” It is also well known that the phosphates are bone 
forming elements; of 7 phosphate salts the milk of the cow carries 
0*508 parts, the milk of the goat which is a much smaller animal, 
0*319; and human milk the disproportionately small total of 0*096. 
When we come to the salts containing potassium, we find the order 
reversed, and the small goat showing 0*483 parts to the cow 0*282; 
a truly remarkable thing*, when we consult Webster and find him 
telling us that “Potassium has the most powerful affinity for Oxy- 
gen of any known substance, and takes it from every other com- 
pound.” Add to this the iron content in goat’s milk, and we have 
an Oxygen-absorbing power in goat’s milk uncomparable with any 
other milk. 

Thus has Chemistry clearly shown us, w T hy. the “poor man’s 
cow”, is so strong and vigorous, and so readily adaptable to all 
climates, and why her milk is so super-superior as a food, and also 
a therapeutic agent, both of which are being continually demonstr- 
ated in many thousands of cases all over the world. 

It is these factors that make goat’s milk an ideal feed for in- 
fants and children. In India this is of the utmost importance. 

Breeds. 

Dealing principally with the United Provinces and the Punjab 
there are two distinct breeds, the Jumna Pari and the Bar-Bari. 
A variety known in the Punjab as the Betal seems to be a Jumna 
Pari with some admixture of other blood. 

In the Bombay Presidency a valuable breed the Surti is also to 
be found. In Kashmir and hilly tracts we have the long haired 
hill goats called Kashmiri goats. In the Deccan there is a breed 
known as the Osmanabad. Alwar State has a variety which also 
clearly resembles the Jnmna Pari, being a little smaller and not so 
high on the leg. 
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Jumna Pari Goats. 

These dual purpose goats are to be found in many places in 
the United Provinces, the principal being Eta w ah. district. I hey 
are also found in Gwalior State and Benares. 

Characteristics.— The Jumna Paris . are a large dual purpose 
goat, combining meat and milk qualities. They seem to be of 
Nubian and Egyptian origin, and closely resemble the Nubian 
goats as bred in England and the United States of America. Their 
characteristics are as follows:— 

H. 8. Holmes Pegler in his, “The Book of the Goat,” states. 
“The best Indian goats are chiefly the lop*eared type, known as 
the Jumna Pari. They closely resemble the Nubian, having, like 
these long, wide pendulous ears, a bow-shaped face, and being tall 
and leggy. They are said by residents to be splendid milkers, 
carrying immense udders with big teats. Specimens were at one 
time brought into this country, having been used on Board P. & 0. 
Steamers to supply milk to the passengers.” 

To this description, we would add that these goats are not 
bred to any standard colour or markings ; they have a most pro- 
nounced Roman nose. Garry a large amount of long and thick 
hair on the buttocks. The horns are short and flat. The average 
length of adult males from nose to root of tail is 53"; height from 
hoof to withers is 37" ; weight 150 lbs. Female length 46" ; height 
34" ; weight 106 lbs. 

They are ideal for village conditions, being hardy and active ; 
In this respect they are superior to Bar- Baris, which are more 
suited to town conditions. 

Performance .— The average milk yield during lactation is 
465-0 lbs., and the average lactation is of 274 days. The average 
milk yield per day during the lactation is 1.8 lbs. The average 
maximum yield a day is 3.4 lbs. The highest milk yield during 
a day for one of our Jumna Pari goats (No. 45) is 8.4 ibs. 

Being supposed to be of Nubian origin, the butter fat content 
of the milk is very high. Some of the goats test as much as 7.8 
per cent. But the average percentage butter fat is 5.3. The dry 
period on the average is about 108 days. In practice they usually 
kid only once a year. These goats give birth to one, or sometimes 
two kids. The average weight of kids at birth for males is 8.4 lbs. 
and females 7.7 lbs. The gestation period on the average is 150 
days. Generally they are bred during July, August, September, 
and, October ; and kid during November, December, January, and 
February. 
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Bar-Bari Goats. 

These goats are found most commonly in the Etawah district. 
They aro also found in Agra district, and Gwalior State. 

Characteristics .— The Bar-Bari is of a dairy type. Their small 
size renders them unsuitable for meat production. They can be 
compared with the Jersey cow. Their origin seems to be Africa, 
H. S. Holmes Pegler in his book referred to above calls what clearly 
appear to be Bar- Baris, “1 he dwarf goat of Guinea.” 

The Encyclopaedia Brittanica defines Bar- Baris as “The dwarf 
goat or Guinea goat, of Central and West Africa, resembles a small 
English goat in appearance. These goats are also, found on the 
Nile and in Mauritius, Madagascar, and Bourbon. 

Our experience would seem to show that these goats given 
large amount of milk for their size. They carry large well shaped 
udders. Are short haired, and have small upright ears, and the 
facial line is straight. They are very short in the leg which is of 
fine bone. They have the typical dairy wedge shape. 

They are not likely to be so valuable for open grazing condit- 
ions, though a valuable goat for more confined conditions.” The 
average length of the adult male is 40"; Height 27"; weight SOlbs,; 
of the adult female length 3b"; height 23"; weight 751bs. 

Performance . — The average milk yield during lactation is 
3071bs., and the average lactation is of 227 days. The average milk 
yield per day during the lactation is l*41bs., and the average max- 
imum yield a day is 3*31bs. Maximum milk yield a day for one of 
our Bar-Bari goats (Ho. 52) is 6*01bs. The average percent of but- 
ter fat is 3*8. 

The goats, if desired, can be bred twice a year. They are very 
prolific. Generally they give birth to twins and triplets. The 
average weight of kids at birth is 4-Olbs. The gestation period is 
on the average 146 days, about 4 days, less than Jumna Pari goats. 

These goats can be bred at any time of the year. 

(To be Continued). 


More than 18,000 barberry bushes have been destroyed in the 
IJ,S,A. in 15 years of Government campaigning to proteot wheat 
against stem rust. Science News Letter. 


A TT.S.A. Government scientist has discovered that grapes 
may be made shatter-proof— -so that they do not drop from the 
stem in shipping — by the application of carbon dioxide gas. Science 
News Letter . 
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HEBSICiDES OR CHEMICAL WEED KILLERS 

S. C. Chowdbury 

Chemicals have been used extensively and are also used today 
■ in some countries for the tilling of weeds. And it has been report- 
ed that in various cases chemicals intelligently used have be n 
found more expeditious and economical in the distraction ot weeds 
than any other means for weed-killing. 

A large number of poisons are known today to the modern 
chemist for destroying plant growth. But there are. a number ot 
practical difficulties which arise as to their use as herbecides. 

The first difficulty arises from the fact that when a herbicide 

is sprayed, it kills only the upper shoots of the plants and tails .o 
kill the roots that are buried iu the soil. The shoots and the leaves 
dry up, hut soon the plant rises up again from the living root in 
the soil. 

The second difficulty arises from the fact that it is difficult in 
most cases to use the herbicide to kill the obnoxious plants wit iou ■ 
working permanent injury to the soil or to the neighbouring culti- 
vated plants. These considerations have limited the duel uselul- 
ness of chemicals as herbicides in the following cases. 

(1) When an especially obnoxious weed occurs in a limited 

locality and is to be destroyed regardless oi the conse- 
quences to the soil or to the neighbouring plants. 

(2) When the weed plants are much more sensitive and much 

easily acted upon by the herbicide than the associated 
useful plants. 

(3) When the weeds occur on roadsides and paths where the 

making of the soil permanently sterile does not matter 
much. 

The Type of Toxic Action* 

The chemicals now used for the killing of noxious weeds may 
be classsified on the basis of their type of toxic action as follows. 

) First substances which by their osmotic action plasmolyze 
and prevent plants so treated from obtaining water. An ex- 
ample of such a substance is common salt. 

To use the osmotic action of chemicals for killing plants re- 
concentration of the solution shall be rather high 
than the osmotic concentration of the cells of the 


those chemicals which by their 
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physical, action dissolve or dilute protoplasmic constituents and 
disorganise the cell by changing its permeability and other physical 
properties, substances belonging to this class are the hydrocarbons. 

(?) ^ third type includes chemicals commonly called “proto- 
plasmic poisons which kill enzymes, coagulate proteins or combine 
with other constituents of the protoplasm and bring about a cessat- 
ion of the life-processes in the cells. Examples of chemicals be- 
longing to this group are Mercuric chloride, cyanides, copper salts 
Iron salts, etc. ' 5 

(4) A fourth type includes gaseous poisons like sulphur 
dioxide. These react with the respiratory pigments of plants and 
interfere with the oxidation— reduction balance in cells. The 
respiratory chromogens” are either completely oxidised or dec- 
reased in number. The cells fail to take in oxygen and conse- 
quently life-processes come to a stand still. 

Common Herbicides. 

vmAffw/t 0 Ae if— As a general spray this is expensive and not 
• ' ^ ^hectne. Plants may be temporarily injured by heavy spray- 
mg with carbolic acid, but the fluid does not penetrate well and 
tiie treated plants usually recover. Paminel tried a 25 per cent, 
emulsion of carbolic acid in water to destroy cnicus arvensis. When 
used as a spray it is of little use, hut when applied at the base of 

tne plants the creeping underground stems may be killed to some 
~~?1 ° r - -° inc ^ les though they are apt to sprout again 
horn below the injured parts. Voeloker tried a 5 per cent solution 
• carbolic ac i d against Allium vineale which reduced the weed 
without effectively destroying it. Altogether carbolic acid does 
not seem to be very promising as a weed killer. 

Nitric Acid .--- Nitric acid as a weed killer is used to a very 
limited extent. CJptil now only about a hundred experiments have 
l i f lth * fc m Nonva y among spring cereals. It has been 
lound to destroy 73 per cent of the weeds present and to make an 
increase in the yield of crops. Iu some cases a manurial effect of 
nitric acid came to notice. 

Sulphuric Acid . — To kill weeds, extensive use of sulphuric 
acid is being made in France. Rabate says that a 8 to 10 per cent 
solution quickly scorches Ranunculus arvensis, sinapsis arvensis 
It a qua nus raphansistrum, Polygonum aviculare and spp. of Matric- 
aria and a. 12 to 14 per cent solution kills Papaver spp. scandix 
pec ten veneris and Agrostemma githago. A 10 per cent solution 
o su phuric apid has been found to kill Raphanus raphansitruin 
sonchus arvensis and cirsium arvense without doing any injury to 
flax. Gelpke found that a 3* per cent solution of sulphuric acid when 
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sprayed in a wheat and oat field slightly injured oats and wheat 
but killed Sinapsis arvensis, Stellaria media, Papaver spp., Capsella 
bursaqiastoris and Anthemis Ootiila. Gordon showed that spraying 
with a 5 per cent solution of sulphuric acid was successful in des- 
troying Pteris aquilina. Experiments of Skilbeck and Coles indicate 
a 5 to 7 per cent solution of the acid is required for the destruction 
of Sinapsis arvensis. Raphanus raphanistrum, Stellaria media, 
Senecio vulgaris and veronica spp., 10 to 12 per cent solution for 
Papaver spp. and 10 per cent solution for Ranunculus arvensis, 
MacDowell report 100 per cent destruction of Sinapsis arvensis by 
the spraying of a 7 to 7| per cent solution of sulphuric acid. .As- 
lander lists upwards of 50 species of weeds reported by different 
authorities to be destroyed by sulphuric acid solutions of various 
strengths, varying from 3*5 to 10 per cent. 

Hydrochloric A cid .— Experiments to utilise hydrochloric acid 
as a herbicide have been carried out in France. The results 
obtained have been uncertain and unsatisfactory. Heavy applic- 
ations of weak solutions of hydrochloric acid’ however will kill 
weeds but the effects of such treatments are said to persist — The 
soil becomes sick and hinder vegetation from reasserting. 

Copper Sulphate . — Amongst chemical weed-killers copper 
sulphate is one of the most efficient. Bonnet a vine-grower found 
it out fortuitously. He observed that the mustard which grow 
amongst the vines was destroyed by copper sulphate while oats 
growing in the same condition were immune. Trials made by 
Benard and Brandin showed that a 5 to 10 per cent solution of copper 
sulphate ^ disorganised the crucifer© growing amongst cereals 
without injuring the latter. Its disorganising action is more power- 
ful than that of Iron Sulphate whilst it requires 15—20 per cent, of 
this latter salt 4 — 5 per cent, of Copper Sulphate suffices to produce 
the same effect at the rate of 44—88 gallons per acre. 

Spraying with Copper Sulphate has been found exceedingly 
useful in destroying weeds. Spergula arvensis and Persicavia 
may be killed by spraying with 4 and 5 per cent, solutions of 
Copper Sulphate respectively. While the following weeds are 
more or less crippled and seeding largely prevented by spraying 
with a 5 per cent, solution of Copper Sulphate. Papaver Spp., 
Agrostemma githago, Polygonum convolvulus, Rurnex spp., senecio 
vulgaris Taraxacum officinale, sonchus arvensis centanrea eyauus, 
lepidium campestre and Tussilago farfara. Against Cninus arvensis 
better results are obtained by dressing an acre with 16 lb. of Copper 
Sulphate dissolved in 60 gallons of water. Wright recommends two 
succesive sprayings for Sinapsis arvensis with a 3 per cent, solu- 
tion of Copper Sulphate for its eradication than a single spraym® 
with double strength, solution. ‘ ° 
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Sulphate plants being more or less sensitive to the 
... 11 on sulphate, it is evident that by using a determinate 

quantity of this salt all the plants which have a less resistance 
can be eliminated from a given crop. Thus grain crops possess a 
1 iesistan ce to this chemical and it is possible to des 

2 aI1 s itt f field , °f. S^in-orop without" in uHn g t'o 

Clop. Steghch lias treated different adult plants with a ?() It 
cent solution ot iron sulphate and obtained the following results 

from tvT T lnjm ' ed; PeaS ’ tref0il - linseed - oarlock suff 0 ; 

fiom this treatment, potatoes, beets, haricots, lupins are arestW 
(am aged, mustard is killed. Stender confirms Steglich’s result/ 
He treated cultivated plants with a 15 per cent. soShion ,/ w 
sulphate— spraying at tile rate of 35.2 gallons per acre and 
no damage done to cereals, blue lupin, red trefoil oolza norm , C ] 
carrot but moderate damage on "peas, flax td’seSd’efl TnaHv 

Twe ntt a Z?° “ T n 1’ ™ pe „T llite ““tard potatoes and beef 
1 ' ' l lf l cent, solution of iron sulphate destroyed almost all 

in^«X SPP ‘ ^ *• U -d™!iS 

floadl -/ , to 

adult plants resist 15-20 per cent. Solutions yonng piffts can" 
not s and much smaller doses. Strong solutions of "iron sulnW 
aie not, therefore, necessary when used rationally and is Dumnnt 
found, a 5 per cent, solution suffices in most oases esueeiill/ i * 

a^SSSSSSSiss 

when the plants have only three or fouHe 1 ^ ' t t0 

“■»> r;? ««• 

cent solution should he used a 15 P er 

tain weeds that onlyZS™ a^ 
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little lime in tlio top few indies. Pteris aquilina, bperguU an ( n 
sis, C'liry s antliemum segetum, Uumex aeetosella, Olirymuithemum 
1 enc a lithe mum , 0 e ntanre a oyanus, Ulex enropoeus, Gy is is, i .t‘ 

Tins, callnna sp- Erica >p are almost p entilu on boi de n out 
in lime, and will be gradually got rid of by the application 
lime. 

Mercuric. Chloride.— Mercuric Chloride acts on plants like 
copper and iron sulphates, but proportionately with 

ity If the plant is placed through the roots in contact wit . 

certain dose of corrosive sublimate, it dies. Monillefert found tha , 
this dose for vines planted in S litre pots was 2 grammes in -50 to. 
of water, the dose of 0.5 gms. in 250 co. of water had no effect on 
the vine hut killed weeds, chiefly Mercimalis annua, Beitecio 
wilgaris, sonchus .oleratus, Borrago officinalis, smapis arveusis, 
Maly a sylvestris and Amarantus blituni. 

Sodium A rsenite, — Sodium Arseni to has boon found to he a 
first class weed-killer by many investigators, hxpernmm s by 
Gray show that a heavy dressing of sodium arsenite kills bo to ... 
ner cent of convolvulus arvensia hut does not eliminate it alto- 
gether, moreover all other vegetation perish and the land remain 
barren for at least 14 months afterwards. Crafts claims that i 
the solutions of sodium arsenite are acidified with sulphuric acid 
the weed-killing is more complete and not permanent injury is 
done to the soil. > , 

About I per cent, solutions of sodium arsenite has been found 
effective against Pteris aquilina and eirsium arvense by Adams. 
Eabate in France used 2| and 5 per cent solutions for the des- 
truction of R a phanus raphanistrum hut the oats were seriously 
damaged and the output much reduced. According to Bruce and 
Tffadden most of the weeds and the clovers can be killed out by 
spraying with 1 lb of arsenic pentoxide in about 8 gallons of water, 
at the rate of 240 gallons per acre. Muenscher made attempts 
to kill the weed seeds in the soil by top dressing with lead 
arsenate, from 10 to .1-/0 lb. per 1,000 sq. feet but this did not. pre- 
vent the germination of weed seeds, not the growth of seedling. 

Sodium Chloride.— Salt in excess is injurious to plants, and 
certain plants stand it with difficulty. Wendler found common 
salt an excellent means of destroying Sinapis arveusis. Itabati’s 

work indicates that a solution containing 55— (50 lbs. of salt to 

22 gallons of water is very effective in killing many of the weeds 
infesting cereals without working any injury cither to the crop or 
to the soil — Raphanus raphanistrum and Sinapis arveusis are com- 
pletely destroyed. Polygonum avieulare, Convolvulus arveusis. 
Stellaria media, Ranunculus arveusis are severely scorched. Ac- 
cording to Rudolfs top-dressing of salt at the rate of— 1 lb. per 
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sq. foot is very effective against convolvulus arvensis but this 
treatment renders- the soil barren for several seasons afterwards. 
Hill recommends the application of 1 lb. of salt per 100 sq. ft. on 
paths for the destruction of road side weeds. 

Potassium Chloride Potassium Chloride has been found 
by Steglieh to kill Sinapis arvensis, Rum ex acetosa Polygonum 
convolvulus, Equisetum spp ; when used as a spray of ! 5 to 30 per 
cent, strength. The quantity required per acre depends on the 
degree of weed infestation — usualy the amount being 300 lbs. per 
acre. Cereals are not damaged but potatoes, peas, lupin and flax are 
severely injured. Spraying with potassium chloride has a good 
after-effect — the land gets rich in potash. The only disadvantage 
lies in the cost which is considerably high. 

Sodium Chlorate : — Trials in New Zealand, where Senecio 
Jacobaea is a serious weed have indicated that a light spraying 
with 3 to 5 per cent solution of Sodium Chlorate will kill this weed 
without serious injury to young grass. A 5 per cent solution has 
been found effective against Ulex europoeus. In Tasmania a 74 

per cent solution of Sodium Chlorate has proved cent, per cent, 

effective in destroying Senecio Jacobaea, when used at the rate of 
70 per cent, gallons per acre. Ohio Agricultural experiment station 
recommends a 10 per cent, solution to kill out Agropyrum repens 
and Cirsium arvense. Idaho Agricultural Experiment Station 
reports cent, per cent, destruction of convolvulus arvensis by the 
application of Sodium Chlorate at the rate of 160 lbs. per acre. 
Bates reports the destruction of stellaria media in a potato crop and 
stellaria media and Senecio vulgaria on an area of “recently” 

planted bulbs by spraying with l and 2 per cent solutions of 

Sodium Chlorate using 80 gallons per acre and doing no injury to 
the crops. Experiments of Clouston and Hill show that the 
minimum effective dressing of Sodium Chlorate per acre to destroy 
certain weeds are as follows: Stellaria media 151b.; Senecio 
vulgaris 30. lbs; Ranunculus repens, 50 lb. ; Polygonum aviculare 
100 lb. ; Tussilago farftra and IJrtica dioica 150 lb. ; Agropyrum 
repens 150-200 lb. ; Cirsium arvense 250-150 lbs. Rumex acetosella 
and Ruffii x spp. 400 lb.— .00 lb. first and then 100 lb. twice at 
intervals of a month ; Aegopodium podagraria 500 lb. 

Petroleum . — Petroleum is very injurious to plants. Spraying 
with petroleum emulsions is almost always prejudicial to the leaves 
and tender branches. The poisonous capacity of petroleums of 
different compositions differ. The sensibility of different plants 
also varies whilst the cabbage stands a 5 per cent emulsion, the 
vine only bears 2*5 per cent and even that injures the cucurbitacem. 
The action of emulsions depends greatly on their preparation: per- 
fect emulsions diffused through much water do not separate drops 
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of petroleum, that is to say that it does nob split up readily and 
consequently have a comparatively harmless action on the leaves 
of plants whilst badly prepared emulsions, allowing the petroleum 
to aggregate on the same point, are in equal doses very injurious. 
Roots are very sensitive and the absorption of petroleum through 
them causes the death of the plant: 20 C.O. of petroleum spread 
up in 4 litres of soil kill the vine, haricots and weeds, such as 
senecio and sonchus.- 

Carbon bisulphide .— This highly inflammable and explosive 
compound is not in general use as a weed-killer but has proved 
very valuable in reducing stubborn areas of prennial weeds. 
Rogers and Hatfield have tried it against convolvulus arvensis aud 
found it very effective. Holes are made in the soil 2 ft. apart and 
about 18 inches deep in light soil and 2 ft. apart and 24 inches 
deep in heavy soil, theu about 2 oz of carbon disulphide are poured 
into each hole the holes are afterwards plugged with soil. The 
poison rapidly spreads in the soil and kills the underground plant- 
parts. 

Effect of zoeed -killers on the soil.— A question of importance 
in the use of chemicals for weed eradication is the possibility ol 
such compounds exerting a harmful effect on the soil with risk of 
injury to the subsequent crop. Some investigations on these lines 
have been carried out by Bowser and Newton both in the field 
and green house and under controlled conditions. The liability 
of damage depends in part at least on the rate of decomposition of 
the chemical, its rate of movement in the soil and its effect on 
microbiological activity. Sulphuric acid and copper sulphate 
which are employed chiefly as leaf-sprays showed no lethal effect 
on the soil and nitrification was not affected. Sodium chlorate on 
the other hand, which is maiuly used for the eradication of hardy 
perennials, remained undecomposed for a considerable time — poi- 
sonous effects lasting nearly two years after application had been 
made. The rate of decomposition however was accelerated in the 
presence of much organic matter, and further teaching removed 
the toxic compound from the surface layers of the soil, facts which 
suggest that a shallow rooted crop supplied with a good dressing 
of an organic manure would be advisible after a sodium, chlorate 
treatment. Sodium bichromate decomposed rapidly showing no 
residual toxic effects hut both these compounds were alike in 
exerting a depressing influence on the number of soil micro- 
organisms. 


Entomologists of the TJ.8.A. Government uphold one popular 
tradition : Some persons are more attractive to mosquitoes than 
others. Science News Letter. 
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general process of MAKING jelly 

Br A. D. Cha.hu B.So. (As.) ; J. A. V. 

It is necessary to describe the broad outline of the process so 
as to indicate clearly, how the underlying principles dealt with 
previously can best he applied. The process itself is very simple 
indeed, and any person, following each and every step rigidly may 
attain very good results, but careless manipulation may discoui’age 
even the skilled hands. It must be broug t home to the readers at 
the very outset, that the process does call for a little experience, a 
great c ire, a presence of mind and patience in order to turn out a 
very good product. 

The process involves the following steps which should be 
brought into practice in this order. 

(1) Selection of fruits. 

(2) Preparation of fruits. 

(3) Extraction of juice. 

(a) The amount of water required for cooking the 
fruits. 

(i h ) The length of cooking fruits. 

(e) The kind of kettle required. 

(4) Straining and filtration of juice. 

(5) Testing juices for acid and pectin. 

(6) Addition of sugar. 

(?) Length of boiling. 

(8) Skimming and Cleaning. 

(9) Testing the jelling point. 

Selection of fruits. — For jelly making, our primary require- 
ments are acid, pectin and sugar, and the two former are usually 
the limiting factors. Since the fruits are at their maximum in 
pectose and pectin content when they have attained their full size 
and are just reaching maturity, it is at this stage, that the fruits 
should be selected in order to produce excellent jellies. It must 
be remembered that over ripening, mould growth and fermentation 
quickly bring about destruction of pectin and deterioration in 
colour and flavour. The colour may be restored by the addition of 
artificial colours which is done in some countries ; but the loss or 
impairment of flavour can never he made good. 
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The jellies can be made even from over-ripe or young fruits, 
but the } 7 lack their natural flavour and colour. The jellies made 
from over-ripe, rotten and mashed-up fruits can .not be kept for a 
long* period, because of the micro-organisms which are introduced 
through rotten fruits which soon bring about fermentation. So 
for commercial purposes and specially when jellies are to be ex- 
ported or kept for long periods they should never he prepared from 
rotten or even from over- ripen fruits. 

In order to prepare jellies more economically, the manufacturer 
should always be at the look out to secure a good supply of sound 
fruits from a place wherever they are cheaply and abundantly 
available. But for home use, where the product is not required to 
be kept for a longer period; even those fruits which are no longer 
good for table use can be used for making jam or jelly. 

Due to the fact, that the season for any particular fruit is very 
short and the manufacturers have to stop their plant for the rest of 
the year. It would be worthwhile that if the fruit expert would try 
to work out some sort of solution for preserving fruits to prolong 
the manufacturing period. The measures, that could be possible 
for Indian climate are the introduction of cold storage, refregera- 
tion and the addition of preservatives, but it is still a question of 
debate; which method would be more economical and suitable for 
Indian condition. 

Preparation of fruit.-— The method of preparing fruits is 
determined from the nature and the texture of the fruits. The soft 
fruits, such as berries and grapes, need only to be sorted, washed 
and cleaned of leaves, stalks and other unde sire able portions. As 
they require do additional amount of water, they should invariably 
be crushed before cooking. 

The hard fruits such as guavas, apples, pears, peaches and 
plums should necessary be sliced before cooking, in order to get 
rapid and uniform cooking. It is evident, however, that if the 
fruits are cooked whole, the upper surface would be cooked to pulp, 
while the inner part would still, remain uncooked. The reason for 
thorough cooking is that the peetose (insoluble) be converted into 
pectin (soluble) on which the setting of jelly depends. 

Some housewives have the habit of peeling the fruits before 
cooking; this again is not in accordance with sound principles; 
because they lose some pectin which is just under the skin of* the 
fruits; and thus get the juices low in pectin and ultimately a poor 
product. 

Fruits like mangoes and peaches should be freed from stones 
before cooking, because this enables uniform and rapid cooking, 
although their presence does not impart any undesirable quality to 
the product. 
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Extraction of Juice. — Cooking is not only necessary for the 
extraction of juice, but is also essential to obtain the maximum 
amount of juice and pectin; because cooking converts pectose into 
pectin by softening the fruit tissues. 

The addition of an adequate amount of water varies with 
various kinds of fruits. Soft, juicy fruits, such as the gooseberry 
and blackberry do not require an additional amount of water. Sour 
grapes may require one-fourth to one-half their volume of water. 
Such fruits should be crushed before cooking. 

In hard fruits such as apples, guavas, plums and pears the 
amount of water added should be sufficient only to obtain a o-ood 
yield of juice, with pectin testing to a desirable amount. According 
to Cruess “Apples require one-half to an equal volume; citrus fruits’ 
because of their long period of boiling, usually require from two to 
three volumes of water for each volume of sliced or crushed fruits 
bruits which are rich in pectin, such as currants, loganberries’ 
lemons and labrusoa (Eastern) varieties of grapes, can be extracted to 
advantage with two or more succeeding lots of water.” It must be 
remembered, that if more water, than necessary is added the 
resulting juice will be diluted and will be so low in acid and pectin 
content, that it would never form good jelly, unless the juice is 
again concentrated to a point, where it gives a good pectin test. 

.The writer, after a series of experiments, has obtained the 
maximum juice giving a good pectin test, by using the following 

amount of water, with various fruits. 


Fruits. 


A man n t o f wa ter. 

Fresh roselle 

libs. 

2 lbs. 

Dried ,, 

libs 

lOlbs. 

Guava sliced 

libs. ... 

2|lbs. 

Khatta 

libs. 

41bs. 

Ivaronda 

libs. ... 

.. 2lbs. 

Gooseberry 

libs. ... 

libs. 


* The experiments are still being carried on with various other 
fruits, the result of which will be published on their completion. 

The length of cooking fruits is another important step which 
should be carefully manipulated. It is the length of cooking on 
which the retention of proper flavour of the fruits in the finished 
pioduct depends. I he fruits should be cooked only long enough to 
soften the fruit tissues to such a point as to get the maximum 
juice and pectin. _ The longer cooking will render the fruit masky 
and the resultant juice cloudy, which is hard to strain and clean 
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and also «ives a cloudy product. The juicy soft fruits should be 
crushed and heated to boiling for about five minutes. It has been 
experimentally proved that the shorter the period of cooking, the 
better the flavour retained by the finished product. 

Era fruits such as guavas, .apples, plums and pears should 
he sliced into pieces i to J inch in thickness. The length of 
cooking such fruits varies according to the variety and the textuie 
of the fruits. The following length of time, for various fruits has 
been carefully worked out, by a series of experiments, by this 
department. 


Fruits . 

Length of cooking. 

Apple 

15 — 20 minutes, 

Guava 

03 

0 

1 

o 

Lemon ... 

40 — SO „ 

Oranges ... 

0-60 

Knmqual . . . 

O 

CO 

1 

CM 

Gooseberry 

5—10 „ 

Karonda 

... 10-15 „ 

Roselle ... 

15-20 


Kettles used for cooking * - — There are many fruit and vegetables 
which contain a good deal of acid, such as tomatoes, mangoes, sour 
apples, and sour grapes and the tendency of the acid is to react 
with certain metals. The strength of the reaction varies with the 
strength of the acid and the kind of metal with which it comes in 
contact. Still there are certain metals which are not acted upon 
by acid and specially by weak acid. Certain chemicals, so. formed, 
are deadly poisonous, some are harmful and the others are injurious 
on accumulation. It is therefore a matter of greatest responsibility 
and importance, for all the manufacturers, to be very careful and 
cautious in selecting the kettles for cooking fruits or boiling juices; 
otherwise they shall have to pay dearly for their negligence if any 
loss of life is caused by their product. 

The fruits cooked in copper kettles not onlj- become injurious, 
but also lose their lustre, colour and flavour. To be on the safe side 
and also to avoid such losses, aluminium kettles should be 
preferred for a large number of fruits. For all purposes, the best 
kind of kettle is the glass-lined. They are specially good for 
those fruits which are high in acid content and require longer 
periods of cooking or boiling. 

Straining the juices *— The last drops pressed out from the 
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cooked fruit are, no doubt, higher in pectin and acid content and 
it is a general practice amongst the manufacturers of jelly to 
squeeze the pulp to its last drop; but it is undesirable because 
it makes the juice , cloudy and the final product- too is rendered 
cloudy. 

In order to make the final product attractive, clear and sparkl- 
ing, the best method is to transfer the cooked fruit to a thick cloth 
bag and allow the juice to drain and drip, itself, without the 
aid of pressing; into a receiver, which is placed under the bag. 
If all the ingredients are required to be extracted, the residue 
may be reboiled with just a little amount of water. 

Filtration. — ‘ ome juices, such as the juices of citrus fruits 
are popular for their cloudiness and they remain cloudy even 
after careful filtration. Most juices, if strained through thick 
heavy cloth bags or felt, need no further treatment. Only those 
juices which cannot be filtered by these methods, should be 
treated with “any electrolytes, such as alum solution, dilute milk 
solution or infusarial earth. 

Juice testing for acid and pectin.— 'Evevy juice before boiling 
should be tested for acid and pectin, according to the method 
previously described; in order to be sure that the juice will pro- 
duce good jelly. If this step is missed or over looked, the chances 
are that the product may never set at all or may be of very poor 
quality. So it is worth while, that every manufacturer should 
take the trouble of testing every lot of juice in order to guard 
against losses. In case the juice is found poor in acid or pectin, 
he will be in a position either to blend some other fruit rich in 
acid or pectin or to add commercial acid or pectin to get a good 
product. 

Addition of Sugar .— There can be no rule of thumb recom- 
mendation for all jelly stocks as regards the addition of sugar, 
because the sugar requirement is apt to vary with the following 
factors. 

(a) Sugar content of the fruit. 

( b ) The acid and pectin content of the juice. 

(c) The amount of water used for cooking the fruit. 

(d) The length of time for which the juice is kept after it is 
cooked and strained. 

The best jelly will only form when the concentration (specific 
gravity) of the solution of sugar, acid and pectin equals or exceeds 
a certain maximum point, which varies according to the relative 
proportion of pectin, and acid present in the fruit juices. 





Although fruits do not contribute much sugar to the juice, 
still in certain eases, it is sufficient to thiow the relative proportion 
out of balance and cause serious losses in the final product. 

The amount of acid and pectin in the juices has the greatest 
bearing on the sugar reqirement. As a general rule, a greater 
proportion of sugar is added to juices which are rich in both acid 
and pectin than to those deficient in one or both of these, in order 
to get the maximum yield. 

The proportion of sugar required also varies with the 
amount of water used when cooking the fruit. If a large quantity 
of water is- used, the essential constituents are diluted and the, 
juice becomes poor in acid and pectin. In such cases, less sugar 
must be added, allowing a sufficient margin for concentration of 
the juice or the juices must be concentrated to a desk able quantity 
before adding sugar. 

It has also been found out that if the juice is left overnight 
or even longer after its extraction, sugar, acid and pectin hydrolyse 
to a certain extent, leaving the juice poor in essential ingredients. 
The manufacturers should therefore keep all these factors in 
mind before finally deciding the amount of sugar they require for 
any juice with which they are working. 

From the writer’s experience the following proportions of 
sugar are adequate for getting the maximum yield. 


Fruit juices. 

Guava juice Bibs. 

Koselle Bibs. 

Koselle l|lbs. guava l|lbs. mixed 

„ Hlbs. tomatoes- 1 Jibs. „ 

„ 1 |lbs. Ber l|lbs. „ 

Karonda Bibs. 

Sour plums Bibs. 

Loquat Bibs. 

Sour grapes Bibs. 


Amount of sugar. 
2 lbs. 
libs. 
2|lbs. 

21bs. 

21bs. 

Bibs. 

2 libs. 

21bs. 

2 |lbs. 


Length of boiling. — The length of boiling is the key note on 
which the success depends. The main purposes of boiling are : — 

(a) To dissolve the sugar. 

(5) To bring sugar, acid and pectin to a harmonious union 
to form jelly. 
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(e) To concentrate sugar to a point where jelling will occur, 

(d) To cause the coagulation of certain organic matters, which 
floats on the surface in a mass, and should be removed 
while the juice is boiling. 

In order to obtain excellent jelly, the boiling should be rapid, 
uniform, and for as short a time as possible. Simmering on a slow 
fire keeps the lower part more agitated than the surface layer 
bringing the lower part to a jelling concentration much earlier 
than the surface layer, thus causing an excess amount of evapora- 
tion before the whole mass reaches the end point and ultimately 
f decreasing the yield. The same is true if the juice is boiled in 
a very thick layer, i.e. if larger volume of juice is used. The 
thickness of the layer should be such as to allow boiling uniformly 
and rapidly. 

Prolonged boiling apart from being injurious to flavour and co- 
lour may also cause hydrolysis of pectin to peetio acid and alcohol, 
in which case the jelling may never occur. Prolonged boiling not 
only causes hyrolysis of pectin, hut in the presence of fruit acid, it 
also brings about inversion of sucrose (cane sugar) to fructose 
(levulose) and glucose (dextrose) C, 2 H 22 G n f H 2 0 = C 6 H, 2 0 6 + 
G 6 H 22 0 6 . 

(Sucrose) + (water) ss (fructose) + (glucose) and this is a frequent 
cause of failure in manufacturing jelly. It has also been noticed 
that the jelly cooked for a longer time is less liable to develop cry- 
stals, than that cooked for a shorter period, assuming that both are 
cooked to the same concentration. 

Shimming and cleaning . — Prom properly filtered juices much 
of the organic matter is removed and whatever is left, coaguates 
during boiling, and floats on the surface. The sugar too, no 
matter how pure it is, always contains certain impurities, which 
also rise up on the surface during the process of boiling, which 
can very easily we skimmed off by means of a spoon. 

^ For thorough cleaning, electrolytes such as alum solution 

calcium chloride or milk may he added while the juice is boiling. 
I These will precipitate the organic matter, which will come up to 
the surface and can he removed. 

Determination of Jelling point . — The jelling point may be 
defined as the concentration of acid and pectin and the ratio of 
sugar to acid and pectin to such a point at which the desired tex- 
ture is formed. From the definition, it is evident that the inter- 
pretation of the end point is not a definate one. The end point 
will therefore vary with the definition of jelly which the manu- 
facturer has preconceived. A house wife, may call a soft jelly an 
excellent jelly and a manufacturer who sells his produce locally 
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may like it slightly stiffer, but the one who ships his products to 
other countries or stores for longer period would certainly make 
it much stiffer than those mentioned above 5 so that his product 
may be better able to stand rough handling. 

In generalj for the determination of the end point correctly ; 
the definition of jelly described in the beginning of the chapter 
must be kept in mind. 

The most common method used to determine the end point 
by the manufacturers is, to take a little boiling liquid in a 
spoon cool it and allow it to run down from the side of the spoon, 
if it drips like a thin syrup, the process is. incomplete, and if it 
breaks off partially coagulated, it is nearing tbe end point but 
if it forms a jelly-like sheet on the side of the spoon, the boiling 
is considered to be complete. But even this test is subject to 
errors, because of the personal equation and also due to different 
behaviour of the different juices. 

The end point is also determined by dripping a drop of boiling 
liquid into a saucer containing a little cold water. If the drop 
coagulates in a thick mass, the boiling process is complete. 

A more accurate means of determining the jelling point is, by 
means of a thermometer. Most jellies jell between 218° to 
222° F. According to the writer’s experiments the following fruit 
juices have given excellent jellies at the following temperature. 


Fruit juices. 


End point. 

Guava 


... 223° F. 

Roselle and guava mixed 


... 221°F. 

Roselle and tomato mixed 


... 222 °F. 

Roselle and ber mixed ... 


... 2-2°F. 

Roselle ... 


... 220°F. 

Karonda ... 


... 218°F. 

Sour plums 


... 220°F. 

Sour grapes 


... 22 U F. 

Loquat 


... 220° F. 


“ Jf primary importance is the consideration that the perma- 
nence of fertility in a soil varies with its content of minerals 
which are still liable to decomposition. A soil having a high con- 
tent of such minerals is, other things being equal, better than a 
soil with no mineral reserves”. Dr. P. Vageler. 
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THE SQUAB INDUSTRY 

By Rashid A. Mdnshi, B. As. Dip : Forestry (N. Wales) 

It has been possible to start with a few dozen pairs of birds 
young and vigorous, as parent stock and to demonstrate the import- 
ance oi Squab-breeding. Apart from economic considerations I 
ave been concentrating on research in breeding for hereditary 
c araetenstics so useful in the production of rare plumage and 
colourations. Ihe breeds so far being reared and concentrated upon 
are as follows 

Utility Pigeons — 

( a ) The Deccan Carneaux. 

(b) The Deccan Blue Bock. 

(c) A few suitable crosses and 

Fancy Pigeons : — 

{a) Jacobins. 

( b ) Holle Cropper 

(c) Oriental Frills. 

These breeds are vigorous, hardy and adaptable to any change 
of climates or locality. They produce healthy Squabs with prime 
white meat. 

The Table-breeds have been evolved out of our local bazaar 
lofts and apart from Yellow, Copper, Bed and Blue we have also 
suitable crosses giving checkers, etc. Their size, quality and 
colour of meat and prolificness are other qualities worthy of note. 

As regards fancy breeds, we have quite a decent selection 
from Oriental Frills, Jacobins and Holle Cropper. These provide 
interest and money for the common breeders of pigeons and a few 
of these beautiful birds are always welcome iu a section of a Squab- 
plant They serve as a variation if nothing else. A farmer pos- 
sessing li dozen pairs of active working pigeons can secure 16 
squabs per month or 60 pairs would give him 55 squabs per month 
or an income of Bs. 10 or 1 l> p.m. 

In the Deccan a majority of the people do possess some good 
working stock but due to the traditional notion of the sacredness 
of pigeons they seldom sell to hotels, restaurants or private meat 
consumers. Heedless to say it is waste of time and money with 
them. 

(1) Lines of Work .-—Life histories of different breeds should 
be studied as these lead to ways and means of increasing prolific- 
ness and longivity of working parents-stock of pigeons. 
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(2) Sterility amongst Pigeons : — The sterile characteristics of 
certain breeds is somewhat bred out of foreign blood mixtures. 
The Indian breeds are still primitive and are often slaves to that 
instinct to a great extent. It is nuisance in the aviary especially 
in extensive Squabplants. During a season, a pair of D lagoons, 
Scandaroons, or Carneaux, King or Mondains should give a pair 
of squabs a month but these are neglected here and seldom produce 
every two are three pairs of squabs during the whole year. 

To prevent sterility greater spacings in the lofts, prevention 
of crossings with undesirable breeds, hygienic and clean feed, are 
some of the factors to be taken into consideration. Suitable data 
are still to come forth but in the Deccan especially the Sathe 
breeds show degeneration, are shy to breed and difficult to rear 
for squab production. For the present, however, those are the best 
breeds to work with since others we find meagre and small in size. 

(3) Size of the Squab plant : — It is seen that a man after his 
working hours could easily manage a small squab plant made 
out of ordinary teak boxes and crates and holding 1§ dozen pairs 
of parent-stock birds. This is also seen in our common bazaar lofts. 

I should however suggest, ‘Unit houses’ after the suggestions of 
Messrs. Plymouth Hock Squab Co. Melrose. A unit-house 
measures 16x12x8 with a netting*run of 20x12x8 attached 
to it and holds comfortably from 50 to 60 pairs of birds. 2" mesh 
netting is best. It is cheap and can be secured in, from one to 
six foot rolls. There is no need of any heavy structure. Pigeons 
would work in almost any place, if it is free from rats, darkness, 
and dampness. 

(4) Sites and localities Poultry and pigeons are akin to 
each other in many respects and it is obvious that squab plants 
could easily be installed wherever poultry has been. Back yards 
of houses, patches of waste land near agricultural plots, open 
spaces under trees, old and dilapidated farm houses are some of the 
ideal places to start pigeonary. The importance of the squab 
industry is steadily gaining ground and pigeons find ready markets 
in our local bazaars, hotels and restaurants near railway stations. 

(5) Squab-production and yield -This vies according to 
localities, breeds kept, season and size and number of unit houses. 
As a general rule a strong, vigorous working pair of pigeons pro- 
duces to 10 pairs of squab every year. In practice however a 
pigeon may breed only 4 to 5 pairs of squabs a year. Thus it 
would be safer to have pure home-bred ones rather than those 
from the street lofts. Carneaux, Kings, Mondains, etc. show 
large breasts and lung capacities, muscles set hard and firm and 
above all possess homing qualities. These breed fast and true. 
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(6) Breeding : — It is seen that in theory eggs hatch in 17 days 
and the female lays eggs again when young ones are only 2 weeks 
old, thus a pair of squabs a month. An example : Taking 12 pairs 
of pure-bred pigeons, they would breed during 


1st 

month 

... 24 squabs 

2nd 

„ 

... 48 „ 

3rd 

,, 

... 72 „ 

4th 

5 ) 

... 96 „ 

5 th 

„ 

... 120 „ 

now the first lot of squabs 

which we got in the first 

s again ready to mate and lay eggs so at the end of the 

6th 

month 

... 168 '144+24) 

7th 

35 


12 th 

35 

... 960 


and this is the number of squabs got in one year, but in practice, as 
stated before, one may have only 7 to 10 squabs per year instead of 
12 to 14 pairs and hence it is always advisible to have strong, 
vigorous and active breeders rather than those from the street lofts. 

In foreign countries we have Runts, Carneaux, Kings and 
suitable crosses from Maltese, Hungrians and Strassers breeds. 
Here one finds suitable crosses from Sathe breeds and pure Sathe 
breeds. Unfortunately, Sathe breeds lose their characteristics on 
crossing. They are recessive and hence selection for better 
strains is necessary. 



(7) Scheme: — 

(a) Breeding and hybridisation 

(h) To study different breeds, their prolificness, sterility, 
homing qualities, seasonal management, mating, 
squab-production and diseases if any. 

(c) Economic utility, to off-time workers, hobbyists and 

those interested in side and cottage-industries. 

( d ) Production of squabs, canned meat, egg-powders 

and feathers for millinery. 

(e) To establish centres for the squab industry, especially 

wherever poultry stations have been established.' 
(/) Introduction of short courses on the squab industry 
a small section along with poultry classes U 
essential, 


II 


(Appendix B,) 
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Appendix A 

Unit-Houses .—' These could be managed by a single person. 

The house has windows and perches on one side of the wall, 
while the other three sides of the room are meant for nests and 
nest boxes. 

These perches are set 15" apart for resting and so arranged as 
not to soil the bird nesting beneath. 

Wire netting of 2" mesh is best. 

Dimensions: 



16' 

j 20 


I «' / 7 

12' 

OOOOOOO 

00 4 
oo (50/60 Pairs) q 

12' 


00x1 |xx| |x 0 


South Side. 
Height S' and 
Length 16' 

Breadth 12' 

Nesting shelves ° ° ° ° 
Boosts on S. Wall. X X 
S. Windows 2. (3 X*2). 

N. Windows 1. (3x2). 

3'. 


-60 pairs of pigeons 
Nest-boxes ... 
Roosts 
Netting 

Feeding troughs 
Machines 


.Fount. 
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Income : If lj dozen pairs yield 16 squabs per month 00 

pairs could easily give 55 squabs per month. 

Rs. a. p. 

Taking for granted, price Rs. 0 to 

8 annas each ... ... 25 q q 

Feed for 60 pairs : ... ... 5 0 0 


Rs. 30 0 0 
Net Income per month. 

Appendix B. 

Short- Course :— -The proposed course comprises studies under 
the following heads and sections : — 

Section 1. 

Pigeons as hobby. 

History of pigeons. 

Pigeon rearing. 

Life histories. 

Pigeon lofts. 

Breeds: Fancy. 

Racing and 
Squabs. 

Section 2. 

Importance of squab industry. 

Poultry Vs. pigeons. 

Unit-houses. 

Nest bowls and nests. 

Feed, mating and hatching. 

Breeding principles. 

Increase of flock. 

Diseases . 

Hilling and cooling processes. 

Plucking. 

Drawing. 

Trussing. 

Canning. 



if'; 

i; 
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Markets and marketing methods. 

Shipping boxes. 

Crates. 

So far as I know there are very few standard text-books on 
the squab industry but 

(a) The National Squab-book.— by Messrs: Plymouth 

Squab industry Melrose Mass: and 

(b) Indian Pigeons and Doves .— by E. E. Stuart Baker 

F. Z. S. Rs. 37-0-0 

are quite good. They also show innumerable illustrations of Unit- 
houses, lulling machines, Table breeds etc., etc. 

1. Notes from Rev. J. Buchanan M.I)., D.D. Amkiiut, C.L 
Four cultural white leghorns, while laying all through the rains, 
since October when eggs were carefully gathered, have averaged 
22 eggs each for the six months, i.e ., 528 eggs mostly of A1 size, 
5 tolas. 

One could retire in India with 4 such hens, a Sindh cow, a 
Surati goat (the poor man’s cow) and a second-hand Ford with 
comfort. 

2. One setting of 12 eggs brought out 13 chickens. 

3. One well formed single yolk egg weighed just under 9£ 
tolas. 

Daughter Ruth, a real sport, sent it to the Ali Raj pur Raja 
Sahib. He was so tickled he made a 30 mile trip through the 
jungle to see the fowls. He, the Raja, a Sir begged and got a hen. 

4. One pullet, coming into laying, developed “Prolapse of the 
Oviduct”. 

We followed Mrs. Fawkes’ method by olive oil gently pressing 
and replacing, using injection of strong cold tea, the dark room, 
light food etc. All to no avail. The promising young pallet was 
in such misery for 4 days that we thought she would have to be 
destroyed. Then, as a medical man, I thought of the knee breast 
position in case of human prolapse. So I had tho fowl’s legs tied 
with soft cloth and hung her up in the dark room. Instead of 
this being cruel, it was the only way in which the poor bird could 
get any comfort. She was left up three hours at a stretch, a real 
relief, let down for light food and water, then hung up again. She 
began to improve at once and has lately commenced laying again. 
The Bhil Christian boy Ruth is training, on the first sign of pro- 
lapse now intelligently hangs her up for a spell to her comfort and 
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COMPOST 

[By S. B. Misha'.] 

The value of manure in crop production has been recognised, 
and manuring has been practised in India from the earliest times. 
Manuring is done even now by the general cultivator to a greater 
or less extent, mostly because it has been done as some other 
practices have been followed in agriculture, understanding but 
little the scientific aspects of manure and manuring practices. 
This fact is mainly responsible for the very careless treatment of 
T the little existing supply of manures in Indian villages. Con- 
sequently the Indian farmers suffer in two ways, that is, by the 
insanitation of the village, and the minimum returns of such 
badly treated, leached manure when used in crop production. 
Every year millions of tons of food, fodder and money crops are 
produced and taken off the Indian soil which is consequently 
robbed of a huge amount of plant food every year. No correspond- 
ing amount of plant food is restored to the soil to counter-balance 
this depletion of soil fertility. Such a system of rather exploitive 
fanning for a fairly long period has greatly reduced the capacity 
of a major part of India’s cultivated area for maximum production. 
The place of legumes in the rotation of crops, and the practice of 
• fallowing are happily some of the few healthy practices in our 
system of agriculture which have been putting off the evil day of 
complete bankruptcy of the Indian soil’s fertility. Then there is 
the practice of burning cow-dung cakes which is certainly a great 
economic loss to the country. Many of the agricultural reformers 
spare no emphasis in denouncing it but unfortunately this practice 
is so deep-rooted and inseparable with the daily household neces- 
sity that hi absence of as cheap, readily available and adequate 
(slow burning) substitute for dungcakes in most villages it seems 
a vain entertainment of hope that burning of dung-cates will be 
abandoned in any near future. So the real manurial problems here 
are twofold ; firstly to establish a system of manurial preservation 
y whereby all possible manurial losses be reduced to minimum, 
require least technical or scientific knowledge and be cheap and 
readily available so as to be within the means of an average Indian 
cultivator ; secondly, this system be such that with the existing 
supply of fresh manure on any agricultural holding, a greater 
quantity and better quality of manure be prepared so as to make 
economically possible the use of part of fresh dung as fuel. The 
compost system of manufacturing artificial farmyard manure holds 
out a great promise to meet the above requirements in India. 

We at the Institute farm have had compost system for several 
years. Our annual supply of farmyard manure consists of about 
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900 cartloads or about 500 tons of solid fresh dung from livestock 
and roughly about 400 tons of stable beddings, fodder and silage 
remnants. In addition we haul in about 500 to ^00 tons yearly of 
s ullage screenings from the local municipal sullage pumping sta- 
tion. This is mostly used for direct manuring whenever possible ; 
otherwise it is put on the comport. Then we also put on the 
compost all farm refuse such as brinjal, tomato, mustard stalks, all 
unedible weeds, potato, pumpkin vines, rotten vegetables and 
silage, roadside leaves and soon we have about half a dozen of 
compost heaps at different places on the farm. The compost heaps 
are always located firstly near an irrigation channel, wherefrom 
a boy with a bucket can throw water on the compost whenever 
needed, as the presence of moisture is essential for thorough de- 
composition of the compost ; secondly, they are on the road-side 
where daily hauling of fresh manure is convenient ; thirdly they 
are on the side of a field which needs manuring because the dis- 
tance of hauling the finally composted manure to the field required 
is reduced to a minimum, and because whenever a heavy downpour 
of rain occurs, the unavoidable washing of the manure heap is 
drained directly into the field and absorbed by it. Then we 
have a man with a manure-fork all the year round for turning 
up and down all compost heaps. The forking or turning of com- 
post requires a certain amount of skill and is done in a definite 
order. Each compost gets abont three turnings before it is com- 
pletely ready for applying to a field. We have mainly two seasons 
for the application of this manufactured farmyard manure to fields, 
one before sowing the Kharif (rainy season) crops the other before 
sowing Eabi (winter) and potato crops. It will be seen how that 
with about 500 tons of fresh dung and waste farm products we 
prepare about 800 to 1,000 cartloads of well decayed friable manure 
ready to be incorporated into the soil and be readily available to 
the crop. This manure has a much greater value and covers a 
greater area than in its fresh state. 

The whole period of composting consists of three main pro- 
cesses : Charging the manure pit or building up the compost 
heap, manufacturing period or decaying process of the compost and 
handling the finished product. 

The^ size and number of manure pits or heaps should depend 
on the size of an agricultural holding, and the supply of fresh 
manure and waste organic materials. A convenient dimension of a 
compost pit is recommended by Mr. Albert Howard as 30 feet long, 
14 feet wide and 2 feet deep. The most satisfactory depth or 
height of a compost is said to be 2 feet. The dimensions may be 
varied a little bit according to particular needs. However, the 
depth of a compost must not be more than 3 or 4 feet. During the 
rains the pit system is not desirable. Eresh farmyard manure and 
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organic refuse should bo spread evenly in alternate layers. Too 
woody materials like brinjal, arhar, cotton, sannhemp, mustard 
stalks should be broken by running over it a bullock cart or a 
stone roller, and too green materials should be dried a little before 
putting them on (he compost. If too dry, some water should be 
sprinkled on each layer. A layer of plant residues should not be 
heaped up by a thick layer of fresh manure as this results in too 
close packing of the m ate rials. The compost should be loosely 
heaped. All stall urine, urine- earth, ashes and house sweepings 
should be collected and sprinkled on each layer. When the compost 
> is fulij it is ready for the second process— the period of decomposi- 
tion. Any fresh manure or plant residues must not be added to it 
any more. Another fresh compost should be started. 

In about three or four months the compost is thoroughly 
decayed. During this piriod the com post should be turned or 
forked top to bottom about three times. The compost should 
always be kept moist by sprinkling some water whenever required 
but it must not he too wet or too dry as both conditions are harm- 
ful. Besides ensuring thorough admixture of the various materials 
forking or spading also maintains looseness of the mass and t so 
allows adequate aeration in the compost. Aeration, a suitable 
y degree of temperature and moisture, the presence of a basic ■ sub- 
stance are indispensable for thorough nitrification and docomposD. 
tion of the compost. Nitrifying bacteria are strongly aerobic. 
When aerobic conditions are checked by a heavy downpour of 
rain or compactness of the compost, a revorsive process takes place. 
Denitrification results. Whenever a bad smell comes out of the 
compost arid too many flies sit on it, it is an indication that 
anarobic conditions (putrifaction-denitrification) have set in and 
the compost must immediately he turned. The breaking down of 
cellulose or woody materials is also carried on by certain bacteria 
and fungi under aerobic condition. The addition of wood ashes 
, and urine earth is a very economical way of supplying a basic 
; substance in the compost. In India we do not have to worry much 
7\ for temperature. During the rainy season sometimes over satura- 
L tion of the compost takes place but about a couple of days after a 
heavy torrent of rain passes off, normal conditions establish again 
in the compost. A systematic worked out time table for the 
compost given by Mr. Howard is as follows 

Day . Event. 

! 1 Charging begins. 

6 Charging ends. 

j; 10 Fungus growth established. 

\ 12 First watering. 
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Day. Event. 

16 i First turning, compost innoculated from an- 

17) other pit thirty days old. 

24 Second watering. 

^ | Second turning. 

38 Third watering. 

45 Fourth watering. 

GO Third turning. 

07 Fifth watering. 

75 Sixth watering. 

90 Removal to field. 

Shading of the compost is not necessary and economical for compost 
under Indian conditions. 

The finally composted manure is light black perfectly decayed 
and quite friable and free from clumps. It has no bad smell. It 
is a plant food prepared outside the field and becomes readily avail- 
able to the plants when applied. When ready, the compost should 
not be left long unapplied to the crop as then loss of its nitrogen 
content occurs. If a proper mixture of all vegetable wastes has 
been used (having a carbon nitrogen ration of about 38.1) the 
composted product forms an all round manure having a carbon 
nitrogen ratio in the neighbourhood of ideal proportion of 10-1. 
So a fair use of fallen tree leaves and other nitrogenous materials 
should be made in the compost. “Pound for pound compost manure 
is richer in plant food than fresh manure, because if properly cared 
for, nearly all of the nitrogen phosphoric acid and potash of the 
manure are present in the smaller bulk. A ton '2,000 lbs.) 
ted manure is obtained from about 2,80 pounds of stable 
Mr. A. Howard says “ fifty cart-loads of ripe compost 
per pair of oxen per annum can be made from the plant residues 
available on any holding. The quantity can be more than doubled 
when all the dung and urine earth are used, provided of course 
sufficient vegetable refuse can be secured.” He further says “the 
fact that the cultivator really requires only a fraction of his cow- 
dung for converting all his vegetable wastes into humus, disposes 
once and for all of the view that the salvation of Indian agricul- 
ture lies in substituting some other fuel for eow-dung cakes, As 
no other suitable fuel exists in many of the villages of India, eow- 
dung must be utilized. Fortunately, when all the available 
vegetable wastes have been converted into humus, a large supply 
of cow-dnng for fuel wiil still be available. The ashes however 
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THE SUMMER SCHOOL OF RURAL RECONSTRUCTION 
AT ANKLISVAS 


By Edward Iv. Ziegler. 

A unique summer school was held at the Vocational Training 
chool Anklesyar, Bombay Presidency from April 20 to : 7. Re- 
lesner Courses for educators. Spiritual Life Conferences for prea* 
eie.rs and conventions of many other sorts are the order of the 
ay, but this was a summer school for farmers. It was the second 
o be held at this great centre of practical agricultural training. 

small beginning was made last year, but by this year it had be- 
come a lusty infant indeed. 


For several months, Mr. A. S. B. Miller, the Rural Reconstruc- 
tion Missionary of the Church of the Brethern, had been making 
careful plans, and had been tirelessly urging farmers to come, ,and 
carefully picking a staff of teachers. Anklesvar was chosen as the 
centre because of its fine traditions of agricultural and vocational 
trammg, its practical demonstration of the best methods of rural 
uplift work, and good accommodations for all who might come, 
he school was not subsidised. All who came, whether farmers, 
° l * °^ ers j panic entirely on their own expense, and acted 
as if they were getting far more than their money’s worth 

nr were the students ? About fifty attended the classes. 

Uf these, there were more than twenty actual dirt farmers, men 
who came to learn how to do things on their own farms, some of 
them educated, others not. Then there was a group of about fifteen 
made up of rural teachers and preachers, who were just as eager to 
earn and to get practical ideas to carry hack to the villages as 
e farmers. The rest were the young lady teachers and some 
students of the School of Practical Arts, which is just a half-mile 
away. Some of these men had come as much as eighty or ninety 
miles, even though the frost had destroyed their money crops, and 
came cheerfully at their own expense. 

The programme of the summer school was planned to meet all 
aspec s of village life. The following glimpse of a day’s programme 
will indicate the range of interests dealt with : 


6- 30— Morning Prayers, with the Training School Students. 

7- 00 Practical work. (Actually done) 

Group 1. Poultry Feeding and care. 

Group 2. Constructing Bore- Hole Latrine. 

Group 3. Soap-Making, or Making Itch Medicine. 
(Students were given time in each of these groups so they 
30uld get some experience of doing each kind of work,) 



. rfin-^r j iiTr M II i j 
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g-00.— Deepening of tlie Spiritual Life. (Prayer, Village 
Worship, Stewardship, Ghristian Village Home 
Life, Christs’ Message Concerning Frosts, Earth- 
quake, Illness, etc. and Clean Living.) 

9- 00. — Poultry Keeping, alternating Co-operative Credit 

Society Work. 

10- 00.— Agriculture. Lectures and Discussions by the A gri- 

culture Teacher of the Vocational Training School, 
a farmer by inheritance, training, and inclination. 

11 — 3-30. — Noon Meal and Rest. 

3-30- 5-30.— Cattle Judging, Cattle Feeding, Goat-keeping, Egg 
Packing and Marketing. 

5-30.^~Reereation. And how those farmers did play ! Fine 
sportsmanship, and genuine enthusiasm. Nor 
did preachers hold hack ! 

7-30.— 9-30.— Camp Fires and Inspirational Addresses. 

This daily programme was carried through eight days from Satur- 
day to the following Saturday. Easter Sunday was a day of real 
worship. The morning service was held in the beautiful Aeldesvar 
Church, with the local congregation. The chaplain of the summer 
school, Mr. Ziegler, conducted this service, as well as the morning 
worship periods each day and the hour on the deepening of the 
Spiritual Life, On Easter Evening one of the village preachers 
led a vesper service out under the sky with an unusually superb 
sunset giving added grandeur to it all. 

The success of this school and the deep interest which every 
farmer and student took in it are very largly due to Mr. Miller’s 
tireless efforts. His vision and his perseverance have wrought a 
real change in the atmosphere of the church in a large area. The 
preachers, teachers, and farmers are all uniting in a common pro- 
gramme of service, and this summer school was a long step forward 
in strengthening that movement* 

With Mr. Miller were associated a group of men with vision 
and enthusiasm who made splendid contributions also. Mr. Patel, 
the teacher of Agriculture at Anklesvar Eshvarlul Loraji, who has 
made a fine effort at poultry- keeping along with teaching a fine 
village school j Rev. Devji Ramji, who is an ideal combination of 
rural pastor, farmer, and village reconstruction worker ; Air. Bhatt, 
Scout Commissioner of the North Division; Messrs. Moosaw and 
Bhagafc of the Vocational Training School, and others. 

This was a school without findings, in the formal sense. After 
the certificates were awarded, the men expressed their gratitude 
and their determination to go home and do something about it, 
their eagerness to have another school next year, the school was 
over. Mrs. D. J. Lichty, of Anklesvar, presented the certificates, 
An institute for village women will be held later. 
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beply to questions 

S. B a slur-iid- din Ahmad , Khan Bahadur , Bashirganj Cawn - 
.* —I shall be extremely obliged if you will let me know the 
method of preparing “Blood meal,” “Alfalfa meal” and “Clover 
meal for feeding poultry. I see in various books that such feeds 

are very valuable, but I do not know what exactly they are I am 

inclined to think that blood, alfalfa or clover if boiled along with 

other things to be used as a mash will become a meal, 
regarding poultr } ai feeding SWrer } '° Ur <1U63ti ° D ^ me a fe * lines 

Unlike cattle, sheep, etc., poultry can utilize little roughage 

needs S th°e tl lle T ™ 1 * e “ di S est ™ tract. Even then, poTl^ 
needs the three types of feeds namely : ■ 

(1) Carbonaceous concentrates. 

(-) Protein rich concentrates. 

(8) Succulent feeds and roughages. 

Carbonaceous concentrates /—Wheat, Bajra and Barley. 

r ™h conc V\ trates: ~^rt scrap, Fresh meat, Waste 
meat (offals), Butter milk, Wheat bran, etc. 

Succulent feed and roughages:— Alfalfa or lucerne, clover 
an other legumes are usually grouped under this. 

Our Institute method of feeding to satisfy the above require- 
ments is given below • 1 

1° furnish carbonaceous concentrates we give a mixture of 
2 parts of wheat, 3 parts of bajra and 1 part of barley. About one 
ounce to two ounces of this feed is given per bird. 

To furnish protein rich concentrates we make what is called a 
wet mash. Equal parts of ground wheat, wheat bran, ground 
barley, and ground juar is taken and mixed well. With this a 
mixture is made with cooked waste meat (offals) without salt and 
chopped well with a meat chopper in a proportion of 2/3rd the for- 
mer and l/3rd the latter. To the complete mixture 3 to 4% of 
ground lime stone is added. . 

i?° succulent feeds and roughages we give green 

alfalfa or lucerne. We hang them in one or two places in the 
poultry pen. We keep about a lb. of it for about ten birds. 

Besides the above feeds poultry should have access to clean 
sand and ground lime stone. 

, . lowering your question I should say: Blood meal is nothing 
but dried blood. It is a good feed for calves and horses and 
seldom given to poultry., 
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Alfalfa meal is ground alfalfa hay. Since alfalfa is a legumi- 
nous plant it is often used in western countries during wm er 
when green feed is not available as part of dry mash to increase 

its bulk. Also steamed alfalfa hay may be used temporarily as a 

substitute for succulent feeds. 

Glover meal.— Clover is another leguminous plant which is 
not grown much in this country, Berseem or. Egyptian, clover and 
*‘Senji ,} or Bitter clover are usually grown here. Its meal is pre- 
pared in the same manner as alfalfa meal. There is practically 
little difference in food value between alfalfa meal and clover meal i 
although experience in west countries shows that poultry prefer 
clover to alfalfa hav. 

M. J. Z. 

Procedure for Making A Bonemeal Compost .— Mix together • 
very thoroughly the following : — 

20 Mds. Bonemeal. 

40 Mds. Band. 

5 Mds. Sulpher. 

4 Mds. Charcoal. > 

about 5 Mds. Water. 

The compost heap should bo made on a solid floor and under a 
roof so as not to be reached by rain. 

The compost should be watered every week or two weeks de- 
pending on the season, dryness of the atmosphere, etc. Enough 
water should be added to keep the compost moist all the way through 
but an excess of water is to be avoided as it would drain off carrying 
with it disol ved phosphate. 

The period of fermentation should be six months. 

The application of about 75 to 100 lbs. of ripe compost per acre 
should be sufficient. 


“Hot all butterflies are short-lived : Some live almost a year 
in the adult stage, though they hibernate part of this time”. 
Science News Letter. 


“It is hardly too much to say that more than 75 per cent, of 
all failures in tropical and subtropical countries are due to the 
choice of unsuitable land”. Dr. P. Vageler , 


RUBAI HOME SECTION 

Courtyard Gardens 
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[Conducted by Mrs. Sam Higginbottom.] 

Nearly every Indian home has a courtyard (angan) sometimes 
only 6 or 8 ft. square. In nearly every courtyard there is a stack 
of manure cakes, (kundies) fuel for cooking. Besides there is 
usually a pool of dirty stagnant water. Suppose we combined a 
tew kundies in the soil of one corner of every angan and soaked it 
with the stagnant water and put in vegetable seed what would we 
get ? Less sickness because of a smaller wet breeding place for 
flies and mosquitos ; a few fresh vegetables to add to the un- 
balanced and monotonous diet of most village families, and some- 
one made happier by having a useful constructive occupation. If 
that someone were a young girl it might keep her in better health 
from the exercise and an interest. 


India needs vegetables and no place on earth can better veget- 
ables grow with little effort. Day after day in the United Pro- 
vinces in almost every village home the diet is “dal roti” (pulse 
soup and chapaties, or whole wheat unleavened bread). It is good 
food, nothing tastes better when one is hungry and tired. But it 
is not a balanced ration and when growing children are fed only 
that, they dwarf and are susceptible to disease. Tuberculosis 
growing and spreading fast in India finds good soil in young people 
fed only on that. 

Babies who are weaned from mother’s milk die like flies in 
villages where good cows or goats are not kept. How often one 
finds in^ a village a large herd of cattle blit hardly a cow giving 
milk during the hot weather. Suppose in such a village babies 
could be fed with water from boiled vegetables containing a little 
of the mashed vegetable, tomato juice, rice water containing salt 
sugar and lemon (or lime) juice besides dal soup ! I believe many 
of those babies could live. "We have had tomatoes growing in our 
garden in May. I believe were they partly shaded and protected 
from the hot wind and well-watered they would continue through 
May. Loukis and cucumber could be grown until the rains. ° 

In the TJ.S.A, where food values have been studied and tested 
to a great extent the proportion of vegetables eaten is high. 

In. New York markets fresh vegetables and fresh fruit in the 
proportion of X lb per person per day are sold. 

In London the proportion is 4 oz per porson per day. 

In Bombay the proportion is I oz per person per day. 
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should be carefully collected and employed as a base in the com- 
post process.” The dosage of composted manure per acre depends 
on the nature of the soil and crops to he grown. For general 
purpose it may he applied about 20 cart-loads (8 to 10 tons) per 
acre. For crops like potatoes, sugarcane, vegetables, heavier appli- 
cation will be needed. As a rule, it is better to make light 
applications at shorter intervals than heavy ones at longer inter- 
vals. Well rotted composted manure improves the soil chemically 
physically and bacteriological ly. 

8. B. Misra. 


INFERENCES. 

The Waste Products of Agriculture their Utilization as 

Humus . By Albert Howard, C.I.E., M.A., and Yeshwant D. Wad, 
m. Sc., ' ; 

.Soils and Fertilizers. By Harry Snyder, B.S. 

Agricultural Bacteriology By John Percival, M.A., F.L.S. 


Ethel Cody Biggin bottom. 


Study the death rate of the various countries and one can see 
vegetable and fruit diet adds to longevity. 

How can we get India on to a fresh vegetable diet? 

My answer is— -Courtyard Gardens. 

In the Leper Asylum each person able to do a little work has 
a garden plot. It is very remarkable the amount of vegetables 
obtained from each. Hardly a day goes by when most of them 
cannot have some vegetables added to their dal roti. In another 
issue I will try to give the size of these plots and the amount and ^ v 
variety of vegetables grown. How during the rains papita trees 
can be started and in 12 months green papayas can be used for 
vegetable and in 18 months the fruit. 


Let us as staff, graduates and present students of the Allah- 
abad Agricultural Institute start a campaign for “Courtyard 
Gardens.” 
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LOWLY toad worth its weight in sold. 

The common, lowly, worty toad is worth its weight in gold to 
any tamer, gardener, or florist, says Leonard Hasenman, chairman 
of the Department of Entomology of the Missouri College of Agri- 
culture, borne growers even stock their gardens with toads. 

There are tew animals so well adapted or so efficient in des- 
troying the crawling, hopping, and low-flying insect pests as is the 
toad. No insect pest is too small or too large for the toad to 
tackle, and it has even been reported that large toads have been 
seen to eat small mice. If those who are so ready to kill the toad 
or who incorrectly look upon it as the producer of warts, only knew 
how many harmful insects toads destroy each summer, they would 
be more ready to protect this animated bug-trap. 

. ca ^ a fter a mouse was ever more clever than the toad in 
stalking its prey. Approaching the moving prey the toad suddenly 
ireezes when within about two inches of it. With the toad’s body 
slightly elevated and head down, the bug disappears so suddenly 
it cannot be followed with the eye. The toad’s moist, sticky 
tongue, which is loose on the back end, is suddenly thrown for- 
ward, strikes its prey, and like a rubber band is so quickly drawn 
back into the mouth that it cannot be seen. No insect has a 
chance with such a trap. 

Toads, the same as beneficial birds, soon recognize a favour- 
able feeding place and may be seen feeding in the same garden or 
lawn night after night. Some persons even claim that the toad 
returns to these same haunts year after year. Snakes, and man 
with his carelessness and oftentimes wanton destruction, are the 
worst enemies of this great human benefactor. Farmers and 
gardeners in particular should realize the value of the toad as a 
destroyer of insect pests. 

Most people are familiar with the fact that as the spring opens 
toads leave their hibernating places in the ground and go in search 
of ponds or pools of water. Then may be heard the spring toad 
chorus which announces the breeding season. The common 
tadpoles are the young of the toad, and ponds are often literally 
alive with them. As ^ the tadpoles grow their swimming tails 
slowly disappear, their legs begin to sprout, lungs replace their 
gills, and the small hopping toads leave the water in search of 
summer feeding grounds where insects are most abundant. 

— University of Missouri Farm News Service. 



IMPERIAL COUNCIL 


OF 


AGRICDLTUBAL RESEARCH, INDIA 


The following three journals are issued under the authority of the 
Imperial Council of Agricultural Research:— 

(1) Agriculture and Live Stock in India. 

A bi-monthly journal of Agriculture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 6. 

(S) The Indian Journal of Agricultural Science 

A bi-monthly scientific journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15. 

(3) The Indian Journal of Veterinary Science and Animal 
Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. 6. 

(MI communications regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Branch, Post Box 2078, Calcutta.) 
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BOAKD OP ECONOMIC INQUIRY, PUNJAB 


■ '[Publication' No. 35.] 
FARM ACCOUNTS 

IN THE 

PUNJAB, 1932-33 


gZ|EING the Ninth year of issue of a series — the only one of its 
kind in India — shoeing income from and expenditure on cul- 
tivation, on certain farms; with sections on comparative costs of 
irrigation by bullocks, oil engines, and electricity. 

USEFUL TO ALL INTERESTED IN AGRICULTURE 

Price : Re. 1-8, postage extra. 

Available from — 

THE “C. & M. GAZETTE” PRESS, LAHORE 

OR ANY LOCAL BOOKSELLER. 

(PRICE LIST FREE) 


High Quality Cattle Feed 


> \ 

<\ 


AT MODERATE PRICES 

Oil-cake, bran, barley, chooni, karai, linseed, 
mustard, paddy, oats, wheat and maize 
Strictly Fresh and Pure 
A TRIAL WILL CONVINCE YOU 

Deoki Nandan Mahadeo Pershad 

Bankers, Government and Municipal Contractors, 
Mill Store Suppliers and Commission Agents. 


Head Office : 

NAYAGANJ. CAWNPORE 


Branch : 
CALCUTTA 
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and_toois have blazoned a path in the last five decades all over India, Burma and 
Ceylon. Handsome illustrated catalogue free on request from:— 

PESTONJEE P. POCHA & SONS 


SEED-MERCHANTS 


8, Napier Road 
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“MAC. T” - 


All Steel Welded Construction 

BULLOCK CART 


Pneumatic Tyres and Roller Bearing 

STEEL WHEELS 


General Service Cart, Agricultural Type. 


Carries Greater Loads 
at Lesser Costs 

WITH 

No Strain on Animals 

AND 

TRAVELS 25% 
FASTER 


Different Types of Carts 
Designed and Supplied 
to Order. 


Guest, Keen, Williams, Ltd. * 

MACBETH HOUSE, CLARE ROAD, BYOULLA * 

BOMBAY * 

****************************************** ^ 
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GOLDEN ADVICE 


g Tourists in the Happy Valley of 
g Kashmir (India) 


'q - desirous of purchasing Walnut Wood-work and Painted Papier M&clie O 
A of Kashmir. Kindly visit the Grand Show-rooms with the marvellous O' 
^ display of— O 

e Carving on Wood I Painted Papier Macke 5^ 

All Kinds of Furniture | Oriental and Local-made Kugs Sr 

Q Curiosities a 

X of the old and reliable firm — X 


GANEMEDE g 

Who has won Gold Medals every year in the open competition of Q 
the Kashmir Government Exhibition, and Diplomas from various "Vice- Q 


s\ roys and Lords of the British Empire, for the appreciation of the excellent 
V work and good service rendered by the firm. q. 

Q Articles — of every description, according to the taste of customers, are O 


Q always ready in stock for immediate supply. Q 

q Orders— will be promptly executed to the entire satisfaction of customers. 0 
q Packing — is done by experts, and under the supervision of the managing {_} 
O staff. Q 

q Besides — all these facilities, and the best of workmanship and finish, the Q 
q prices are comparatively low and cheap. Q 

q For the guidance of tourists, a brief list of the Wood and Papier 0 
0 M&cb.6-stuff is given below: — 

O Painted Papier Mache 

:;,0 Toilet sets, consisting of mirror- 

Q frame, powder-box, one pair candle™ 

0 sticks, jewel-box, brush-tray, hair- 
O pin box, hair and cloth-brushes. 

V) Writing sets, consisting of 

V blotter, paper-case, pen-tray, paper- 


Walnut Wood-stuff 


. Dining-room suites; bed-room x 
suites; screens of every size and x 
shape; ladies’ and gentlemen’s X 
writing-tables and desks; tables, k/ 
square and round; gate-legged L) 
tables; tea-tables; nest of tables, V 
and tables for messes; letter-racks; O 
overmantle and mantlepieces; hall- g) 
seats and chairs; coal-boxes; O 
couches; beds; dressing-tables; cock- O 
tail tables; bridge tables; combined O 
bridge and wine tables; cake-stands O 
etc. O 


\y xtuge ueggar- 
O gar-bowls, et< 

O v 

COOOCOOOOOCOOOCO : OCOOCO:OOOOOCOOOOO^ 
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AGRICULTURAL IMPLEMENTS 


HAND AND POWER PUMPS 
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A complete set of our literature 
sent free on request 

Kirloskar Brothers, Ltd, 
EIRLOSKARYADI 

(Dist. Satara) INDIA 
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FAIRBANKS’ MORSE EHClHfS 

■ and' 

PUMPS 

are- products -devised and built especially for the Farmer, 
and our prices make it possiblo for the small Farmer to 
possess modern Machinery, thereby increasing his profits. 
We specialise in service by carrying in stock complete 

In addition to all types of rumping Machinery, we also 
carry stocks of— ■ . 

ICE MACHINES 

:■■■ ■■./ EVINRUDE MARINE ENGINES 
DISINTEGRATORS 
BONE MILLS, Etc. 


M. S. VERNAL & Co. g 

RAT INSURANCE BUILDING CENTRAL AVENUE (SOUTH) <> 

P. 0. Box 2320 CALCUTTA $ 

egrams: PORCUPINE g 
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THE 

AGRICULTURAL 
INSTITUTE, 
ALLAHABAD, 
*LP., INDIA 


Tlie application of science 
transport all over the world is i 
realisation of universal democracy 



Good Work— Moderate Mates' 


HE M1SSI0H PRESS IS AT YOUR SERVICE FOR- 


LETTERPRESS PRINTING 


LITHOGRAPHIC PRINTING . 


EMBOSSING, DIE-STAMPING- 


COPPERPLATE PRINTING „ 


BOOKBINDING, Etc., Etc. 


AND SPECIALIZES IH— 

Vorniumlar Printing in the following Languages : 
HINDI AND SANSKRIT «... 

and ro man-urdu 


Address : 


THE MISSION PRESS 
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ALLAHABAD AGRICULTURAL INSTITUTE 


CAN NOW SUPPLY 


THE “WAH-WAH” PLOUGH WITH ATTAOHiEHTS 


. “Wali-Wali” plough is suitable for all purposes. It works on the same 
principle as the desi plough, but is more efficient. The smallest country bullocks 
are sufficient to work it. Price complete, Rs, 6-8. Iron parts only, without wooden 
beam, Rs. 5-8. 

SPARE PARTS AND ATTACHMENTS 

No. 1. Stabilizer used with flat sweep and furrow makers. j 

No. 2. Flat Sweep for replacement, with cultivator attachment. Has replaceable j 
patch point, Re. 1. 

No. 3. Meston Bottom modified for attachment to “Wah-Wah” Plough, Rs. 5. 

No. 4. Furrow maker. Can be supplied in 10", 12", and 15" sizes, for 
mpkmg all sorts of furrows and ridges. With cultivator attachment can be used 
ior cultivating, weeding, and mulching. Rs. 3-12, Rs. 4-12, and 6-8, respectively. 

No. 5. Special furrow maker tor making furrows for sugar-cane planting. Can 
also be used for earthing up crops, Rs. 10-12 

No. 6. Cultivator attachment. This is useful for intereulture, Rs. 6. 

(NOTE. Furrow makers are imported at present, and prices are subject to chanae.) 

Prices and particulars from— 


AGRICULTURAL ENGINEER 
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THE LATRINE BORER AND SEATS 


“Trie bore-hole latrine combines utility, and sanitation 
and protects the health. If properly made, dangerous flies do 
not go into it. There is no bad smell from it. It hastens 
decomposition, deodorization, and germ destruction. It is 
.inexpensive, and within the reach of the poor family. A good 
bore-hole latrine can be built for a family or a school at a cost 
as low as one rupee if the family or school children and 
teachers will perform the labour themselves, as they very 
well can.” For complete description see the article on the 
Bore-hole Latrine published in The Allahabad Farmer , 
Yol. VII, No. 2, March, 1933, pages 92-96. 
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mitorial 

The 24th of July, 1935, was a red letter day in the history of 
ms Excellency the the Allahabad Agricultural Institute. In spite 
viceroy visits the 0 f the fact that we have just had a visit from 
institute. His E xce ii e ncy Sir Malcolm Hailey, just before 

he left India, and also a visit from Lord Irwin, when he was the 
Viceroy of India, this present visit of His Excellency Lord Wil- 
lingdon, at this time when there is so much agitation for rural 
reconstruction and a spread of education on the country side, seems 
to us to put a stamp on the type of education that an institution 
of this kind is giving to India. His visit is therefore, we believe, 
an inspiration to all of us who are trying to help the Indian nation 
by helping the poor peasant of India. 


As we go to the press we have been informed that the Minister 
of Education, Sir J. P. Srivastava^ is also going to 
% r ^:\ va ^ v ? visit the Allahabad Agricultural Institute on the 
19th August, 1935. This we hope is a sign that 
there is a general awakening and realization in the minds of the 
authorities and powers-that-be of the needs for the expansion of 
agricultural education in this country. 
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It was very gratifying to learn that this year also, as well as 

last year, all the students who went up for the 
Tf*a B.St (Ag.) ,v« '.v ,, - tt,,;™,,. 

; Results.. 


B.Sc. (Ag.) Examination of the Allahabad Univer- 
sity have passed. The following were placed 
in the second division: A. D. Chand, A. H. Khan, A. T. Sanyal, 
B O. Sen, P. Maker ji and T. B. Lai; and the following in the third 
division: A.K. Mitra, B.IC.Bhar, B.K. Niyogi, B.S, Kocharekar, fl.T. 
Banerji, M. 0. Chacko, P. D. Upadhya, Fratap Singh, R. S. Varma, 
Saras wati Okaran, Shanti Sharma, S. I). Bhagwat, and S. M. Ali. 


,Hl 


One of the most encouraging news that has come to us lately 
is, that one ot these men who passed their 
Up/ift^chooL 31 B.Sc. (Ag.j this year has already started a rural 
uplift school. The young man, M. C. Chacko, 
left here early in May for his home in Travancore. By the end of 
May he had already started a rural uplift school with the help of the 
local gentry, and within a fortnight after the opening of the school, 
99 students had already joined the institution. Among the subjects 
taught in this institution are Agriculture, Cuttle breeding, 
Poultry farming, Bee-keeping, H audio om weaving, Co-operative 
Societies, Domestic Science, Sewing and Music. We offer Mr. 
M. G. Chacko our congratulations, and wish him all success in his 
new undertaking. 


■ § 

fl! 


A Rural Life Conference was held during the summer at 
Landour, Mussoorie, in which Dr. Sam Higginhot- 
Confeirence! 6 tom, Principal of the Allahabad Agricultural Ins- 
titute, presided. The meeting was attended mostly 
by missionaries who are engaged all over North India in agricultu- 
ral missions. Among the papers read in that Conference were: (1; 

The Improvement in Village Diet, (2) Co-operative Societies, 

(d) Village Sanitation, (4) Village handicrafts, Etc. Amongst those 

who presented papers at the conference are Bishop Lapp from J 

Dhamtari, Mrs. Wiser from Saharanpur, Mr. and Mrs. Vaugh frpja,^ J 
Allahabad, Mr. Buchanan from Indore, and several others. ** t j 

* * * * O 

The record of hybridising plants in India in order to produce 1 '1 

A A - I ^proved varieties of crops for the farmer has ' j 

turai Propaganda." keen a Yer y glorious one. And during the last 
few years so many other lines of agricultural 
research have been pursued that the results would be of immense ' 

value if made available to the farmer. We have learnt a great deal 
in the course of the last few years. But somehow this knowledge \ 

has not been of practical value to our Indian peasant. It seems 
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therefore very urgent that such knowledge, whichever has been 
proved to be of practical value, should be a common knowledge also 
of the farmer so that the benefits of agricultural research will not 
be confined to files but made immediately available to the farmer. 

We would therefore urge not only the agricultural departments 
to make more use of the farm inspectors as farm advisers but to 
somehow keep them constantly in touch with the existing agricul- 
tural colleges and experiment stations in the country. 


Weeds on the 
Farm. 


While a good deal of work has been done in India to help the 
farmer increase his profits from the farm by the 
introduction of improved varieties of crops, and 
while all those who are concerned with agriculture 
in India are devoting a great deal of energy to combat such enemies 
of the farmer as the insect pests and plant diseases which are due to 
either bacteria or fungi, yet practically nothing scientifically has 
been done in this country to help the farmer control one of his worst 
enemies, namely the w r eeds on the farm. It is 'difficult .to estimate 
jthe damage caused by weeds, but undoubtedly they cost the farmers 
"of India several hundred million rupees annually. For the weeds 
not only rob the food which otherwise would go to crops but they 
also harbour insect pests which later on spread to the crops and 
vegetables grown on the farm; they also harbour diseases, they re- 
move the water from the soil which is so essential for the growth 
of plants, they smother the crop by shading it, and so on. All these 
things and many others are easily recognized by a farmer and he 
takes pain to remove as far as possible all the weeds on the farm. 
But the cost of weeding is tremendous. And unless a farmer finds 
more efficient means of controlling weeds, the heavy cost of weed- 
ing will still have to be borne by the farmer and ultimately by a 
consumer. 

Some of the methods generally used at present in controlling 
weeds are by preventing weeds from maturing seeds, or by prevent- 
ing perennial weeds from making top growth. In some countries 
certain laws have also been passed to prevent the introduction of 
weed seeds. Again, in some countries of the world where the 
weed problem is not as great as it is in this country — for weeds in 
this country seem to grow more profusely than they do in other 
countries of the world — still other methods have been tried out as, 
for instance, the control of weeds by herbicides. It would, we are 
sure, help the farmer greatly to know how to control such weeds 
as moth a (Cyperus rotundus), Bath.ua (Chenopodium album), 
Pathri (Boerhavia diffusa) and a ho3t of other plants which seem to 
grow everywhere on the farm. It is hoped therefore that this line of 
research will not he lost sight of in the course of the next few years, 
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THE VICEREGAL VISIT 

Sam Higginbottom. 

A sv i^” r i“ d f Willingdon honoured the Institute and Leper 
While thJ v y,8lt 0fone h ? ur and twenty minutes on July 24, 1935. 
FxeelV„,, Vloero /,was inspecting the farm departments’ Per 

Homes M vw'f ta,£ e a through the Leper Asylum, and Children’s 
Homes. My wife will tell about that on her page. 

take 'miril r Wfilege during the last twenty-five years to 

aken round a mo 8U1Slled ™ itors r0UDd the fa ™ 1 ^ 

Excellence a w^? 010 ," 8 ’ and inte rested observer than His 

Because of h^ otheyin 1 ^ 011 ' t He haS the understanding heart. 

up to show the „ * ?’ tt »?S el “ e “to a programme had to be drawn 
Zsou „f « mo ** m T the shortest P° ssible time. Because of the 
were ral,^ 6 year ’* he Ins titute had to have one programme if it 
I oTS, ft nd . 8n $ th “ ** "ot. Almost Sp " 1 ‘ 

Waud™/ lT e tlv- Tlly - H ° ,eared f “' about ™ 

work all staff and .tedK?" < *A*i d ■ °“ e t0 S “ tIle Ins titute at 
Heputy Director of pS t J 6 a *. ,hei [ P“ ts - The Director and 
Allahabad Hn iversitv and the u' “A ^Vice-Chancellor of the 
the only invited Quests Thes f * aCU " y ° f Science were 
arrival of Lord WilliLdon The"!- WM ? I T“ ted U P°" the 
making, milk- testin s? ond J Thedairy where butter and eheese- 

inspected. Then the d fi T’V er ° S oin S 0D - was first 
interested in fkj dairy held. His Excellency -was greatly 

established a iL P ° 0na > he had 

held his attention, as did toe sBaue mode f P° nltry also 

was he in this section ° ^ Vloeroy to move on : so interested 

all interested him. ° The makine- nf th & , Jelllof! > chutpies, V 
he a fine activity for rural rA „„ n .f {. tbe at ! er be thought would 
the centres. 7 reoonst ‘™tion workers to introduce into 

oould have spent profitably?!! the^ime^AMt'd 111 ' ® S ExoeIlenc y 
gramme. His questions t/thl the . tlme allo ‘ted to the whole pro- 
put, that he called forth the best thfeT^ c ^ ia ^e were so well 
it was so wet under foot we dS J£S| W* \ ad to « ive - Because 
building, to see ° f the “Winery 

of erosion and contour irrigation- oil' tv tl f on work > Prevention 
and social importance to India ’ Then \h SS of ® u P e Hative economic 
Laboratory where a eft , 
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Nothing seemed to escape His Excellency’s eye. He observed 
and got the point. He thought our broadcasting installation a 
wonderful thing for village improvement work. 

The farm dispensary for the farm workers and village folk, 
under the capable management of Dr. Hayes and staff*, drew 
strong words of commendation from Lord Willingdon. Then to 
the bungalow. So well had the programmes been arranged that 
the Viceroy and Lady Willingdon arrived at the bungalow within 
a minute of each other. Here beautiful framed autographed photo- 
graphs of their Excellencies were presented to the Institute. 

They will be placed in the Library, a constant reminder of this 
memorable visit We are grateful for this memorable gift. Then 
a large group photograph, and off to keep other important engage- 
ments. ■ 

The Viceregal visit had entailed a lot of extra work on all the 9 

farm folk, farm labourers, students and staff. Was the visit worth 
it ? What has been gained by it? Is there anything of permanent 
worth that will result? Yes : to all. 

The day was very trying. After the rain stopped it was very 
muggy, steamy and hot. We were away from fans, we had to 
move fast. I noticed one gentleman’s necktie completely soaked 
with perspiration. I do not remember a time when one could 
sweat more easily or profusely. It was no light undertaking for 
Lord and Lady Willingdon to come at such a time of the year. It 
was very trying and wearing physically. Where they, in view of 
all their great responsibilities and obligations, justified in visiting 
the Institute and Leper Asylum, especially at a time when it meant 
so much personal discomfort? I believe the visit, the^toil, the 
discomfort are all amply justified, and all are well repaid. The 
official stamp of approval by the highest in the land is given to 
private effort put forth in behalf of rural India. It is the promise 
of a better day for village folk. They who have toiled so uncom- 
plainingly throughout the generations, often for inadequate reward, 
who have been exploited, who have suffered social and economic 
neglect and injustice, are at long last to receive proper consider- 
ation, they are to be trained for a richer fuller life. {Something of 
what they have paid in taxation is to be spent on them. Lord and 
Lady Willingdon have shown themselves sympathetic towards the 
great mass of the Indian population. With such champions, the 
rural workers and rural folk can go forward in confidence, aud 
hope that their long, dark night is ended and a new and richer day 
dawns full of promise for all the under-privileged of Village India. 

Long may the Institute continue to serve India worthily, where 
her need is so great. It helps those in charge to know that their 
work has earned the good wishes of so capable a statesman as 
Lord Willingdon, Viceroy of India. 



THE ALLAHABAD PARMER 


WELLS Fee IRRIGATION 

By W. H. Hallistee, 


The increasing need in India for wells to irrigate gardens, 
orchards, and field is widely recognized. In some areas this 
ranks among the major problems for human welfare. 

The initial cost of well construction, the uncertainty of find- 
ing an ample water supply, deters many from such an investment . 
When one has seen friends or neighbors sink several hundred rupees 
in a well that supplies but little water, prudence leads to suffering 
present ills rather than venturing on the uncertain and unknown. 

Reduction of initial cost of wells is of prime importance. This 
is possible in three of the more expensive items : A. Excavation. 
B. Dealing with water during construction. 0. Construction of 
walls. . In order to economize it is essential to begin with a right 

start, right plans, right methods. 

Right Start .— The first step should be — preparation of the 
garden or field, not excavation of the well. Ground should be 
ploughed, water channels outlined, plans perfected to use profit- 
ably every barrel of water raised during construction. Avoid the 
common mistake of spending 50-100-:2 00 rupees lifting water to throw 
away. Use the water and when it becomes superabundant, lift it 
joyfully and profitably. Don’t lay a foundation of walls prematurely 
as many have in the past. Bemember this important fact— water 
ievel m many places gets lower in the course of years. Wells 
should be life and health preservers in times of drought and famine. 
Each foot additional depth may add many rupees to the value of 
the well. 

. R l <}ht Plans . — In some areas it is advisable to dig a very small 
trial pit to ascertain if rock will be encountered above or in the 
water level. If rock is found try another spot. Avoid bondage to 
antiquated methods. One seeking gold makes a shaft small inex- 
pensive to gold bearing rock. The same principles should be ap- 
plied m making a well. The productive, the valuable part of the 
wedi is that portion lying within water bearing strata. All else 
is but a means to reach this level and lifting water out of it. 

A well should he an inverted T, a shaft leading down to tun- 
nels branching m vanous directions to tap all possible veins of 
water and afford storage space. In some formations a large bowl 
may take the place of tnnnels or the bowl may have tunnels added 
m oourse of time. If miiitration lS slow the bowl or tunnels should 

be larger to store more water each night, especially if oil eno-ines 

may be used. The bowl and tunnel method is ideil in vast regions 
stone^revail CTe dlsinte S rated S ra n ite , soft volcanic rock or fand- 


Wills for irrigation 
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Right Methods involve several /actors. For two reasons the 
small shaft should be circular : (1 ) The sides are less likely to 

scale off and endanger workmen. (2) A circular wall may be much 
thinner than a straight wall. This makes for large saving in ex- 
cavation, in material for the wall, and labour. 

When water becomes abundant renew courage and dig deeper. 

Remember what long drought does to wells. This is the hour of 
victory and years of reward or of defeat and long regrets. r lhe 
water is not troubling you but rewarding you for lifting it. .En- 
•\ large your garden and lift water night and day. 

* " When lifting both water and dirt (dirt is matter out of place) 

baffle your best effort and if it seems impossible to lay the foundation 
of walls deeper modify your plan. Instead of excavating the whole 
shaft make four holes (one at a time) as far apart as you can. If 
possible make the holes 6-8 ft. deep. Place in these holes cement 
blocks (or stone) 16 in. square. Put wire around each block and 
let it down with a hook on a stick. In this way you can rapidly 
make 4 pillars. On these pillars lay stone or cement slabs (or iron 
bars) and start building a wall. Fxeavate between the pillars and 
make tunnels for when you want to increase the water supply con- 
tent, if that need not be done for many years, till prolonged drought 
^ makes it necessary. If the wall is not built on pillars be sure to 

construct it so at least two narrow openings may be made and | 

tunnels dug at some future time to increase flow and afford large 
storage room. 

In alluvial soils tunnels will require walls and roof. Where 
stone slabs are available they can be set perpendicularly, top lean- 
ing outward, on both sides. Make the roof also of slabs. Fill 
openings above slab to avoid their being broken by matter falling 
on them. Brick, stone and cement blocks may be used for side 
walls and reinforced cement slabs for the roof. Tunnels may be 
very narrow where roofing them is difficult. Construction of tun- 
nels will not be expensive if all the water is used profitably. 

In some areas in India the soil is of such a nature that scaling 
^ of walls is a serious, problem during excavation. This scaling of 
the sides is much greater in a very large well as work proceeds 
more slowly. Scaling may be prevented by hanging wet mats or 
gunny bags in the well and covering the top, when work is not 
proceeding, to retain moisture. 

In some areas the caisson method is popular and highly success- 
ful. As an improvement on the heavy wood ring for the base of 
the caisson some will prefer one of steel and concrete, made as 
follows : From 2" angle bar make a ring for the cutting edge of 
the caisson. Before bending to a circle the desired size drill J holes 
8" apart in both sides of the bar. This caisson ring should be in 
^ two sections for convenience in handling, bolt to the outer side 


2G2 


THE ALLAHABAD FARMER. 


galvanized iron sheets about 15'’ wide. Insert 6” wire nails, heads 
down, in the holes at the top to bind iron and cement. 

When excavation reaches the strata of earth where the caisson 
is needful— it must be above water level— lay the steel frame in a 
Y shaped channel 15' ! deep. Fill this channel with concrete, re- 
inforced with wire or small steel rods. Allow the concrete to harden 
before laying the wall on it. This Y shape facilitates excavating 
better than the plank ring. If the caisson is to be sunk in strata that 
permits of tunnelling, plan two doors for tunnels. Place iron bars 
in the concrete below the doors. Pill the doors with brick (to be 
removed when tunnels are to be made) and place iron bars over the 
doors. 

In the vast areas where granite, limestone, basalt, and other 
hard rock must be drilled and blasted by this method, a small shaft 
affording access to a large bowl or tunnels will very greatly reduce 
the cost. Tunnels will afford storage space and can be made where 
the overhead rock is insecure for bowl shape. Because of wider 
spread they may tap very important veins of water. 

In the large areas where the water bearing strata is disinteg- 
rated granite, in the volcanic rock of the Deccan and where sand 
rock abounds, this method is ideal. 

I wish to lay special stress on the advantage gained by build- 
ing the wall on deep laid pillars to make possible future deepening 
and enlargement by tunnels. 

Methods of lifting water have vital relation to profitable irriga- 
tion. It is folly to pay the cost of a large shaft for a deep well, so a 
cumbersome leather bucket can he used. A small shaft suffices 
for a metal bucket guided by wires heavily weighted at the bottom 
or for pumps. 

I am convinced that excellent but very cheap pumps can he 
devised by united skilful effort to meet the needs of India. Simp- 
licity of construction, by small town artisans, easy replacement of 
worn parts locally made, and great capacity, are vital elements. 

It is a simple matter to actuate a pump by one or more coolies 
walking back and forth on a pivoted platform. 

Yillage artisans can easily make a variable size double drum 
to actuate large pumps by bullock power. 

The key note in all well construction should be— -Dig Deeper ; 
Dig Still Deeper, Enlarge the Bottom. 

lo make possible the additional depth that will make a well a 
silver-mine, to enable construction of pillars several feet below the 
level, walls can be laid and thus pave the way for future increase 
in depth.. I have designed a simple set of tools easily made by small 
town artisans. These tools facilitate and make quite possible 
(Continued on page 210 J. 
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A FEW HINTS FOR RURAL UPLIFT WORKERS 

By Kunwar Naraxn Singh, Superintendent 
of Agriculture, Enao. 

Tlie development departments of the Government liave "been 
working for the betterment of the villagers. So far each depart- 
ment has been working separately on its own lines. Now they 
all have combined their forces to give an impetus with joint efforts 
to take out the rural population from the depth of ignorance, il- 
literacy and backwardness. It is an happy augury for the bright 
future of the country that social workers also have concentrated 
their energies on the problem of rural reconstruction and have 
taken up this important work under the guidance of Mahatma Ji — 
the mightiest dictator— who has given up everything for the 
uplift of the rural masses. Those who have studied or even have 
lived in the villages to see the condition will testify that the rural 
population is far behind the urban people in all spheres of life, 
social, physical, mental and economic. It is not a case of a local 
disease that can be cured by a bandage here or a liniment there, 
but it is that of general break-down requiring an all-round im- 
provement. If the diagnosis is correct, the remedy is not far to 
seek. There is a simple prescription of four medicines which if 
properly administered is sure to give a radical cure: 

Better cultivation; 

Sanitation; 

Co-operation; and 
Education 

are all that are needed for the amelioration of the poor condition of 
the rural population. 

Eight prescription is available but how it should he administer- 
ed is equally important, as the sure and speedy recovery of a patient 
depends more on proper nursing than on mere medicines. 

The improvement of the social mental and economic conditions 
of the rural population is the task before us. 

doing into the detail of each of the above drawbacks we find 
that for social improvements we have to impress upon the villagers 
the value of thrift, so that they may not waste their money in 
ceremonies and litigation; the evils of intoxicants and early marri- 
ages w r hieh ruin their health, and the advantages of female educa- 
tion which will elevate the women; and the dire results of borrowing, 
for once a small loan is taken, the amount goes on increasing in 
spite of all his savings that he deposits with the money-lenders to- 
ward^ the payment of his debts. 
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For physical improvements we have to teach them the ad- 
vantages of sanitation and hygiene, and raise the general standard 
of living and provide facilities for cleaning their wells, roads and 
surroundings, and arrange for maternity and child welfare and 
precautionary measures for simple diseases by giving medicine 
boxes for human as well as cattle diseases, and through vaccination 
and inoculation. We will also have to arrange for play -grounds 
and encourage games, organise clubs, reading rooms, dramatic per- 
formances, and impress upon them the necessity of maintaining a 
flower garden in the houses where space is available. Unless their 
sense of decency and cleanliness is awakened, it is futile to expect 
much progress iu making their villages cleaner and healthier than 
they are today. 

Many ailments can be cured by simple precautions which cost 
nothing but require a knowledge of sanitation. Nature is the best 
physician and the cheapest remedy under hygienic conditions; for 
instance many diseases are caused by clirtyr water in the village tank 
and many wounds get worse simply because they are dressed with 
the dirtiest cloth. If the illiterate villagers are made to under- 
stand the value of boiling water as a curative agent for many disea- 
ses and the necessity of keeping a wound washed by “nim” water 
and dressed by a clean cloth, much of their miseries will be avoid- 
ed. Again constipation is the root cause of many ailments which 
can be avoided as well as cured by fasting or taking milk, fruits, 
or fresh vegetables instead of half-raw, half-burnt thick bread of 
“bijhra’b It costs nothing but information. 

Mental improvements can be effected by education, which 
should be more technical pertaining to their profession agriculture, 
rather than literary. If practical training in improved methods of 
cultivation is given to every student on the demonstration plots 
attached to the rural schools, where most of the students are the 
sons of the cultivators, and elementary knowledge of scientific agri- 
culture is so carefully imparted as to fit in with the poverty of the 
cultivators and their petty holdings, it will not only keep them in 
touch with their hereditary profession hut will teach them the 
efficiency of improved seeds and implements and will kill the preiu- 
dice that any kind of manual labour is below the dignity of a person 
who has received some education, however elementary it may be. 

One thing that both study and observation bring forcibly to 
the mind, is the general poverty of the villagers; poverty in inform- 
ation as to how their condition could be improved and poverty in 
material resources to secure those things which could make their 
occupation progressive. It is the root cause of all the troubles 
and miseries and the greatest obstacle in the way of improvement. 
Any step that is taken to bring them more money will not only be 
most welcome but will win their confidence. Once their oonfi- 
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dence is won you can teach them how to spend their money, how to 
clean their houses and villages and make them healthy and com- 
fortable, how to avoid ill-health and epidemics, how to bring up 
their children in health and cleanliness, how to educate them and 
how to lead a happy life. 

It is well remarked that the well-being of a nation is like a 
tree, agriculture is its root and commerce its branches. If the 
root is injured the leaves fall, the branches break away, and the 
tree dies. The prosperity of the country therefore depends upon 
the improvement of its agriculture. Unfortunately the land in 
India is unfenced, undrained, unembanked, Unwatered, unmanured, 
carelessly ploughed up, and pure seed is rarely used. The results 
are obvious and require no mentioning. Its efficiency is lost. Agri- 
culture can be made efficient, i.e. cost of production can be reduced 
and margin of profit increased by the adoption of the improved 
methods of cultivation. The rural workers should, therefore, primari- 
ly look to 

(а) Better farming. 

(б) Proper marketing of the produce. 

(c) Cottage industry for the leisure hours. 

Better Farming 

Our soil is capable of producing nearly double the present 
yield if improved methods of cultivation are adopted, and the 
quality of the produce can be greatly increased by the wise selec- 
tion of the seeds. What comes in the way of improvement is the 
tardiness with which the obvious and profitable means of increas- 
ing the outturn are adopted by the cultivators. It may partly be 
due to the petty holdings, poverty, indebtedness and insecurity in 
the possession of land, but want of confidence is mostly responsible 
which does not let him take advantage of the various suggestions 
made. Use of improved implements economises labour and time. 
Improved seeds give greater yield of better quality which fetch 
higher prices in the market. Efficient methods of making and pre- 
serving manures and proper rotation of crops maintain the soil 
fertility. Improvements in water lifts, live-stock, and in fact in 
everything that a cultivator needs, have been made. All that is 
needed is to make them adopt those improvements. 

Marketing 

Another item which is of equally great importance is the 
marketing arrangement of his produce. The only capital with a 
cultivator is his standing crop. As soon as it is harvested it goes 
to pay up his debts and dues. Every cultivator does not possess a 
cart, nor can he manage to remain away from homo during the 
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threshing period. He is also afraid of being robbed on his way 
back from, the market. The pressing demand of the zamindars and 
the money-lenders compels him to part with his produce from the 
threshing floors at any rate that is locally available. Generally 
his debts are paid in kind, in which case he has to give about 10 to 
1 j per cent, more than the local rate. If any cultivator has sown 
an improved seed he does not get a better price for his superior 
quality because the quantity, being a small one, has to be mixed 
up with the local variety, hence the purchaser does not pay a 
higher price for it. This practice is an obstacle in the introdue- 
tl0n °iV im P r °ved seeds. Since every cultivator is dependent 
upon the money-lender and a long chain of middle men between 
mmselt and the consumers he has to submit to unduly low prices 
tor his produce. Co-operative marketing societies will offer the 
best chance to the cultivator for realizing the full price for his 
* j! 8e S °° leties Wlli Purchase all the produce, stock it 

direntlv witl t? T 16t , y r d qriality ' alld Wil1 arran S e for sale 
whioh wT M !n e bl ? deaIepa » and thus ma ^ e an additional profit 
which would otherwise go to the middle men. The work of these 

hod\es of ffW 6 t 01 * 6 T^ 7 effio . ien %> rather better, by the local 
eroiTofthilLl? srgetie men who after studying the important 
crops of the locality should try to increase the yield both in a nan- 

with a the m bir 1 mJ'’ i h0, i ld P" 1 ' 0 ^ 86 sucl1 st0 « k ^d deal directly 
witii tne big merchants, should secure orders from the store 

Ersl as h d srr t r d , sup ? a , tencients ° f ^ t 0 U Z™ 

Hi i’i r Ut , be3t val «e of the produce. They should also 

from th^lstScfhoud 1 ^? y authoti ! ;ies . for concession rates and 
r improving the means of communiea- 

tons and drainage of water which isolates a large number of 

to ^ rreduct"!n h o?o r f S -l ?**’ ^ a PP™ a «t munidpaHties 
try to stlrdarfif we h “ ty °, a a S™ultu ral produce and should 

chased from different Tffi , r 01 f u P enor quality pur- 
large quantities at a time when the rat^are^vo 0 ‘u “ arket in 
fetch a good price much above the market late 13 ^ t0 

Cottage Industry 

vator A !ngag^ e in Z keep ““ avera S e ealti ‘ 

acconnt of the season,,?,,?, day throughout the year. On 
the seasonal nature of agricultural operations idleness 
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is forced upon Mm from 150 to 200 clays in a year. The intro- 
duction of a suitable cottage industry will help him out of his 
pecuniary difficulties. Rural workers should find out which of 
the following cottage industries can conveniently and profitably be 
taken up by the villagers — rope making, toy making, soap making, 
sewing, spinning, weaving, Imitting, basket making, bee-keeping, 
dairy, poultry, fruit and vegetable growing, leather working, sericul- 
ture, lac culture, hosiery, tanning, bamboo work, pottery, wood- 
work etc. and every cultivator should be induced to take up any of 
( them. It will be a second string to his bow and will not only keep 
||,r him and his family profitably engaged in their leisure hours, but it 
f will be a recreation and a source of income sufficient to meet his 
daily expenses. He should also realise that unlike industry agricul- 
ture is a profession in which success cannot be guaranteed even 
by the best agriculturist. It is in fact gambling with nature. A 
cultivator has only to do what nature prompts him, to work in his 
field. Even by doing all the field operations at the right time and 
in proper manner according to the dictations of Nature he cannot 
be sure of his success as an attack of frost or hail-storm may 
damage it completely within a few hours, and his whole labour is 
wasted by agencies over which he has no control. To safeguard 
oneself against such calamities it is therefore all the more neces- 
r - sary to have another source of income, which in his case is cottage 
industry. 

To persuade a cultivator to agree to part with his old customs 
and practices is to revolutionaise the man bent double with the 
weight of his prejudice and age-long conceptions. His ignorance, 
illiteracy and conservatism fill him with all sorts of apprehensions. 
To be successful with him is not a walk on the metalled road. The 
workers will have to make their way through a thicket full of thorny 
hushes which will have to be removed by hard struggle, patience, 
and tact. Again bis poverty and inborn fatalism are the obstacles 
that cannot be overcome by a few months object lessons. It is not 
merely the introduction of demonstration of the improvements, but 
2,4 the main object is to help the cultivators to improve their own lot. 

To he successful in rural uplift the worker should, therefore, 
bear in mind that 

1. He should not only he familiar with those whom he has to 
serve hut should gain their confidence. 

2. He should study their needs and difficulties and find out 
remedies. 

3. A thorough knowledge of the local conditions is essential 
before any suggestion for their improvement can he made. 

4. He should not impose reforms on the cultivators but should 
work them from within, 





A FEW HINTS FOII RURAL UPLIFT WORKERS 


209 


13. The villagers should he made to understand that they are 
not happy because of their old methods of fanning, their beino* 
victims to diseases owing to insanitary and filthy dwellings, their 
illiteracy and want of knowledge of the scientific improvements in 
the art of cultivation, and because their children are unhealthy 
and they waste much of their money in litigation and bad social 
rituals and keep their women folk in degradation and slavery and 
pay no attention to bettering themselves and their surroundings. 
Understanding is aspiring and willing and where there is a will 
there is a way. Rural workers should see that villagers put 
forth arguments and discussions. If they maintain a stony silence 
the lecturer can cut no ice, but once they are drawn into an argu- 
ment or made to laugh at their follies the battle is won. 

14. Impress upon the villagers the value of co-operation which 
is the cement in the building of develojnnent and holds everythin 
together and makes it doubly effective. Much litigation can be 
avoided if the spirit of co-operation prevails and substantial all- 
round improvement can be effected by joint efforts. 

15. You are the makers and moulders of the village life. Your 
responsibilities are great, as the amelioration of the poor condition 
of the rural population depends upon your efforts, and in the proper 
discharge of your duties are interwoven the prospects of teeming 
millions of ill-clad, ill-fed, ill-housed and ill -br ought-up people who 
although engaged from early morning till late in the evening in 
their fields, can hardly eke out their bare existence to keep their 
body and soul together. Your work is of a very high national 
order. You should therefore equip yourself with the necessary 
knowledge, sense of duty, sincerity, zeal and co-operation and with 
united efforts demonstrate to the public and to the Government 
that it is the real enthusiasm for work’s sake and genuine desire 
to serve the country and Crown, that spur you on to the path of 
duty. 

Unless you work . with a missionary spirit, utmost care and 
thoroughness with a right conception of what you want to demons- 
trate patiently, persistently, under close and personal supervision, 
explaining to them the benefits and advantages of what you re- 
commend and convincing them of the efficiency of the methods 
you demonstrate, the rural uplift is bound to be grievously delayed. 
You have to so educate the villagers that their whole outlook on 

life is affected and they develop an impluse for self-improvement 

economic, social and mental and physical. The villager’s extra- 
ordinary apathy towards any improvement must be fought and 
conquered by giving him a new outlook on life. You must con- 
vince the people of their capacity of achieving more than what 
they have so far achieved, and create among them the desire for 
better living which will make them pay heed to new ideas and new 
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methods of increasing wealth. I hold a firm opinion that a lot of 
good can be done to the villagers if you, after studying their needs 
and difficulties, find out remedies and convince them of the efficiency 
of your recommendations. 

If you will work on the above lines they will love you, will 
think you as their sincere friend and true guide. When you 
serve them disinterestedly they will follow you blindly, and your 
suggestions will be gratefully accepted and immediately adopted. 


( Continued from page %02.J 

deepening a very large percentage of old wells, at moderate cost ; 
many wells cannot be deepened without such special tools. 

These include tools for cutting or drilling, for lifting cuttings 
irom Holes or channels partly filled with water ; a bucket for semi- 

channeTs^ 61, am * & V6ry li ^ t T 1101 ? to lift water from holes or 

fE~^i Ue dra wiugs °f these tools and drawings illustrating 
metnocls of constructing new and deepening old wells can he obtain- 
ea at trilling cost. Anyone able to read drawings can direct village 
m . ma ^ m g these tools. They can also afford invaluable 
old wells m theSG methods of wel1 con ^ruction and deepening of 

Will f ,p ®i nd,I » tri f 1 soboolfl, district and village boards, and others 
will make these tools to sell, and to rent to those who cannot buy. 

If by united effort we can secure the construction of scores of 
better and cheaper new wells and the deepening of a few hundred 
old welJs, we will pave the way for benefit to many who will learn 
by seeing these wells and will be inspired to do likewise. 


in an s P ecialls J s find ^at a spray containing chlorine gas 

niratorv^ 0 ^ 0 m . ethodof fighting bronchitis, colds and others res- 
i P y diseases m poultry 5 ’. — Science News Letter. 


oh ieflv’ ^ 90 § ei \ cent water ^e valuable as fboc 
NewsLeUer "° n " Vltamin °* thGy o^n.-Seien* 
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“Ignorance is the curse of God, 

Knowledge the wing wherewith to fly to Heaven.” 

* — }¥• Shakespeare* 


The Importance of 
Agriculture. 


India is an agricultural country. Three out of every four 
persons are devoted to agriculture. Agriculture is the one industry 
by which we live and upon which we rely for all 
our means of economic progress in other direc- 
tions. It is the one source from which the nation 
gets its food supply, the state a large share of its revenue, and^ the 
trader the hulk of his exports. Agriculture is the hack-hone of our 
entire economic life and as far as one can foresee it must ever 
remain so. Considering her peculiar circumstances, India can 
never he so thoroughly “industrialised” as to make agriculture of 
secondary importance. The masses have through the centuries 
heen “rural” in their out-look. India’s culture, social order, and 
economic life are all centred in the village. It is not possible and 
perhaps not desirable to effect a country- wide change in this out- 
look. In view of the ever-increasing tariff-walls that are being 
raised by other countries, excessive industrialising (which can rest 
only on free and extensive international trade) is no longer a safe 
course. India with her varied natural resources and teeming 
millions can be more or less self-sufficient economically. If the 
peasantry, who form three-fourths of the population, be prosperous, 
they will not only supply raw materials for India’s industrial 
centres but will also be a readily available market for the articles 
manufactured in those centres. Nothing hurts India’s internal 
and external trade so much as a failure of crops. Nothing is more 
essential for the prosperity of artisans and manufacturers than 
that there should be good harvests and enough purchasing power 
in the hands of farmers. If agriculture be unremunerative, the 
landlord, the mahajan, the trader, the manufacturer, and the artisan 
must all suffer along with the peasant. Schemes of unemployment 
redress which do not recognise this fact are bound to fail. In this 
country the peasant is the pivot of the entire economic system, and 
any scheme of development to be successful must keep the improve- 
ment of agriculture in the fore-front. 


y 
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But though agriculture is of such paramount importance in our 
life, it is even now in an extremely backward condition. It is not 
carried on scientific lines, and is far less productive 
^ ricuiture a£e ° ? than it should be. The reason for such a state of 
affairs is not far to seek. Though a griculture is 
not the first and noblest art, yet the old notion that agriculture is 
a dignified calling still obtains credence in India and “we see the 
plough driven, the clod broken, the maize spread, the seed scatter- 
ed, the harvest reaped by men of the lower strata of the society.” 


The Human factor 
jfl Agriculture. 


It is no exaggeration to say that efficient agriculture depends 
on the quality of the man behind the plough than on any- 
thing else. “A study of rural condition in diff<-rent 
countries leads to the conclusion that more de- 
pends upon the human factor than is commonly 
opposed. Defects in character can and will nullify the richest gifts 
of nature while what appear to he insuperable difficulties, are apt to 
disappear before the sustained application of human energy, human 
intelligence, and human knowledge. “It is clear, therefore, that 
unless the worker improves, his work never can or will prosper. 
Any improvement in the condition of our agricultural industry can 
only be locked for and the economic future of the country assured, 
if the farmer improves in his character and habits, in his intelli- 
gence and knowledge, and in his methods of work. A compre- 
hensive scheme of rural education intended to improve the effi- 
ciency of the peasant, to change his psychology and social and 
personal habits, is not therefore a mere educational desideratum 
but an imperative economic necessity and an indispensable step 
towards agricultural improvement. 


-fc 


Agriculture which was considered to be a rude, rustic simple 
mechanism of inverting the soil a century ago is not to be oonsid- 

Agriculture not a f ecI , s ° to ' da y- All over Europe, America and 

primitive art. Australia agriculture has taken up a new shape 

under the magic wand of science. The old sub- 
sistence type of farming intended to meet the demands of a family, 
or at least of a community, has very largely passed out of existence 
in the progressive countries. All over the West where agriculture 
engages comparatively a smaller percentage of the population (except 
Btissia and Poland) than in India, agriculture is now considered 
to he a science, a craft and a business” of a highly complex and 
difficult nature, demanding for its successful prosecution a 
thorough and sound knowledge of several other sciences:— Physics, 
Zooi °gy> Bacteriology, Geology, Climatology, 

, I athology, Engineering, Genetics, Veterinary, Survey, 
Management, Economics, etc., etc. Agriculture is considered 
a scientific occupation and dignified calling and it is deemed 
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essential “that the farmer, like the surgeon and the engineer, 
should receive a proper instruction in his work — in the science of 
agriculture, in the craft of agriculture, and in the business of agri- 
culture.” 

Agricultural education is an essential necessity for the im- 
provement of our agriculture and for the betterment of pur peasantry 
It is no exaggeration to say that so long as igno- 
I h ricuiturai ranee and illiteracy prevail in our villages and 

Education. barely six per cent, of the population can read 

and write, all talk about rural progress is futile. 
No-one can deny the fact that the absence of wide-spread literacy 
and a suitable system of agricultural education are largely respon- 
sible for many of the ills and evils we deplore. “Agricultural 
instruction indeed enables the cultivator to understand the scope of 
scientific discoveries and the means of applying that. It enables him 
to calculate his operations to shield himself from frauds to which 
he may be exposed. It gives him the certainty after he has become 
acquainted with the elements of the soil he tills of using chemical 
fertilisers, the implements and processes which shall result in 
increasing his production. It will diminish the cost thereof 
and enable him effectually to compete with foreign rivals. By 
its means he will be able to draw with certainty upon the sources 
of credit which are open to him, to inspire confidence to lenders 
and give confidence to his landlord as regards the use he may 
make of the property under his charge. In this century of extreme 
competition the agriculturist can only thrive if in working the 
soil he adopts scientific methods. There is no profession more 
based on science or more dependent on scientific knowledge than 
agriculture. 

Clear is then the need of a system of agricultural education 
for the rescue of the Indian peasant. “Illiteracy aggravates in- 
debtedness, promotes improvidence and extrava- 
Education 1 " too V S ance > impedes ilie progress of agriculture, and 

what is more serious than anything else, prevents 
that mass awakening without which no reform can be permanent.” 
“When a population is uneducated it is not progressive but stagnant. 
Its standard of living is low and has no tendency to rise. Any 
increase in their income tends to increase their number, and not to 
raise their standard of living or comfort.” In order to rescue a 
long struggling and long suffering peasantry from the present 
degradation there must be widespread education in the country 
which will transform it into an industrious and enterprising peas- 
antry. Widespread primary education with a bias for agriculture 
is a sine qua non for the rescue of our agriculture from 'absolute 
stagnation and the peasants from eternal damnation. 
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“No problem can be solved till education* ttew^wn Jo the 
masses Jo are the baehbone-the mamsta, of 

If then, the necessity of providing agricuUural t ^ 

first into the present system of education m Tndia. 

The first thing that strikes one in India is the utter made- 

Luck of Primary evils of our agriculture have one single root— the 
Education. aeneral lack of primary education. The average 

primary school in India has only 41 pupils, the number ranging 
from -28 in Behar to 62 in Bombay. The villages have smaller num- 
bers than the towns. There is a boy’s primary school for every 7 9 sq. 
miles in British India or one school for every 913 of the male popu- 
lation. There is a girls’ primary school for every 47-7 sq. miles oi 
one for every 5,260 women and girls. Thus we sop that there is a 
great wastage of man-power in India! T ho fact is that the culti- 
vators are illiterate and their children are growing up m ignorance, 
the exception being so rare and isolated as to be of no account for 
agricultural purposes. Now , if there is one principle on which 
modern statesmen in all countries are agreed, it is that popular 
education is the only means by which the condition of the masses 
can be permanently raised, and this truth has a special application 
to India where these illiterate labourers are left to accomplish 
without superior guidance the great economic task of the country. 
This is a grave ssate of affairs and no stone should be left unturn- 
ed to alter it. A large and substantial increase in the number of 
primary schools in all the provinces is urgently calk'd for as a 
necessary foundation without which any comprehensive scheme of 
agricultural education for the masses is a practical impossibility. 

This is one aspect of our education, namely its inadequacy. 
But it has another aspect too— its inefficiency. The system of 
education prevalent in this country has failed to 
Ml s« education. f imo ^ on as an instrument of “progress 

and prosperity.” It hinders the growth of manhood in some respects. 
A farmer often finds that his son on learning the three B’s. begins 
to despise manual work on the farm. This is nothing strange. How 
can a village hoy respect the life of a farmer when the community in 
which he lives regards the farmer’s occupation as unworthy ? How 
can he he attracted to agriculture when he finds that in the school 
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lie attends there is not a word taught concerning crops or cattle, 
and a clerical joh is regarded as more important and nobler than 
farming ? The same is true of the methods and ideals imparted in 
high-schools and colleges. We do not find agriculture taught 
even as an optional subject in the secondary schools and univer- 
sities. The latter have up till now attached more importance to 
Law than to agriculture and have indirectly helped to aggravate 
the misery of the peasant by turning out large numbers of law- 
graduates who maintain their parasitic existence by actively pro- 
moting the habit of litigation amongst the peasantry. The Govern- 
ment have indeed established a few agricultural colleges * but their 
number is too few and they stand in isolation away from the main 
stream of higher education. 

The present system of education needs to be remodelled. The 
existing educational institutions of the country, especially the uni- 
versities, should remember that the ultimate goal of education is 
not merely the development of the individual as such but as a mem- 
ber of society. Education must directly and indirectly promote 
social efficiency and national prosperity. “National prosperity de- 
pends on the skill of the people, its varied development and not on 
the super-literary education of a minority. And any education which 
does not go deep enough to improve man’s chances of making a 
-p^.. living to the good of his country is of no use. A highly educated 
class for whose labour there is no demand, can only be parasitic on 
the country which educates it.” When will our educational insti- 
tute authorities recognise this ? 




h 


in 

“National life is an organic whole. It is neither possible, nor 
desirable to develop one limb at the expense of another. A nation 
cannot develop politically and economically without developing 
educationally and socially. Development must be all round. . The 
magnitude of the problem may frighten many but it is foolish, to 
overlook facts. We cannot overcome a difficulty simply the shutting 
our eyes against it. If the task is big our efforts should be bigger 
still.” 

K. G. Ghowdhury. j.i 

Now we venture to suggest a scheme— brief and practical for | 

agricultural education. The points for consideration, among | 

others, are these:— 

(1) What sort of agricultural instruction is best for India? lj 

(2) Eor what classes of people is such instruction desired? I 

(3) The teaching machinery and the curricula of studies. II 

(4) The management and control, || 

(5) The question of funds. jj 
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Before dilating upon the above points we must say that the 
entire system of agricultural education must rest on the solid 
foundation of a wide-spread primary education. Primary education, | 
we suggest, should be compulsory for both the sexes up to the age 
of 14, and should be imparted through a large number of “Village 
Schools,” as in Denmark. There should be one “Tillage School” 
in each village. The instruction imparted should be such that it 
will promote interest in and love for agriculture and rural-life in 
general. We propose that the subjects for study in these “Tillage 
Schools” should be— Vernacular, Arithmetic, Geography, History, 
Botany (Elementary', Practical Agriculture, Cattle-management, -J 
Eeligion, Music and Gymnastics. Boys and girls should be < 
required to spend only a few hours within the class-rooms. They 
should be encouraged to work at home and in the fields along with j 
their parents. It is necessary that they should grow up to be 
hardy and in direct contact with nature. It is not necessary for 
village schools to possess any demonstration farm. The boys j 
should be taught and encouraged to apply their knowledge in their | 
own farms. 

The hind of special agricultural instructions.— On this point 
we should at once say that we want and desire a well-graded 
system of agricultural education which will be complete in all 
its branches. The whole system should be a combination of W 

practice with science as in Prance and not a divorce of the two. 

For “Agriculture cannot be taught entirely by attending lectures 
delivered from the professional chair.” [ 


Classes for which agricultural instruction is desired. 

Agricultural instruction is desired for the following classes 
of people : — 

(1) The big landlords, viz. the Taluqdars, the Zemindars. 

(2) The capitalist farmers. 

(3) Small tenant farmers and other farmers. 

(^) The landless labourers who wish to become farmers or to 

serve as efficient labourers on large estates and farms. 
(5) Graduates of universities who wish to carry out advanced 
researches in the sciences underlying agriculture, to 
serve as teachers in agricultural institutions, as officers 
in the Government Departments of Agriculture, as Direc- 
tors of Government Experiment Stations, as Directors of 
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I- Provincial Agricultural College- 

Th© Teaching Machinery and Curricula, 


Provincial Agricultural College should he located at a suit- 
able place in each province. This institution should be intended 
to impart the highest type of instruction in scientific agriculture 
and should he mainly for the science graduates of the universities 
wishing to qualify themselves for higher appointments in Agri- 
cultural, Revenue, Survey and Forest Departments, or wishing to 
carry on research work on these lines. The course of study should 
he for three years and a thorough training both in the science and 
practice of agriculture should be given. The subjects for study 


Lectures. 


(1) Physics and Metereology. 

(2) Chemistry. 

(3) Agricultural Chemistry. 

(4) Botany. 

(5) Agricultural Botany. 

(6) Zoology. 

(7) Entomology. 

(8) Plant Pathology. 

(9; Bacteriology. 

(10) Soil and its Management. 

(11) Agricultural Engineering. 

(12) Surveying and Levelling. 

(13) Animal Husbandry and Dairying. 

(14) Feeds and Feeding. 

(15) Anatomy and Physiology. 

(16) Diseases of Cattle and their treatment. 

(17) Animal Breeding. 

(18; Economics and Sociology. 

(JO) Estate Management. 

(20; Co-operation. 

(21) Book-keeping. 

(22) Business Geography. 

(23) Plant Breeding. 

(24) History of Agriculture and Dairying. 
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Practical. 

(1) Chemistry. 

(2) Agricultural Chemistry. 

(3) Physics. 

(4) Botany. 

(5) Plant Pathology. 

(6) Bacteriology. 

(7) Surveying and Levelling. 

(8) Building Construction. 

(9) Implements and Machinery. 

(10) Ploughing, Harrowing, Weeding etc. 

(11) Diseases of Livestock. 

(12) Manufacture of Dairy Products. 

(13) Judging of Livestock. 

(14) Management of Livestock. 

(15) Growing of Eield-crops, vegetable, fruits and flowers— 
their harvesting. 

(16) Preservation of vegetables, fruits and other farm 
products. 

(17) Marketing of Farm Produce. 

(18) Plant Breeding. 

(19) Reclamation of Land. 

(20) Irrigation and Drainage. 

II* Divisional Schools of Agriculture 

There should he one Divisional School of Agriculture in each 
District. These schools should be intended for the sons of larnl- 
who intend to open “Model Farms” themselves for the bene- 
fit of their tenants or want to manage their estates efficiently. 
These schools are also intended for the sons of the capitalist fann- 
ers. The least qualification for admission should be a school- 
leaving certificate. The school should own a large and a thorough 
knowledge of the science, and practice of Agriculture should be 
imparted to the students. The course of study should extend for 
two vears and the following subjects taught : — 


Lectures. 
(1) Physics and Metereology. 
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(4) Soil. 

(5) Plant Pathology. 

(6) Entomology. 

(7) Bacteriology. 

(8) Economics. 

(9) Estate Management. 

(10) Book-keeping. 

(11) History of Agriculture and Dairying. 

(12) Co-operation. 

(13) Cattle Management. 

(14) Anatomy and Physiology. 

(15) Feeds and feeding. 

(16) Disease of Livestock and their treatment. 

(17) Dairying. 

Practical. 

(1) Ploughing, Harrowing, Weeding etc. 

(2) Growing of crops, vegetables, fruits and flowers. 

(3) Building construction. 

(t) Surveying. 

(5) Farm Machinery and Implements. 

(6) Weeds and their control. 

(7) Cattle management. 

(8) Preparation and spraying of Fungicides and Insecticides. 

(9) Preservation of fruits and vegetables. 

(10) Marketing of farm produce. 

III. Practical School of Agriculture 

These schools are intended for the actual tillers of the soil 
and the landless labourers who wish to become farmers. There 
should be at least one such school in the jurisdiction of each Police 
station. The course of study in such schools should extend, for two 
years and the aim should be to give a thorough practical training 
with some theoretical knowledge of the following subjects. The 
instruction should be given through the medium of vernacular ~ 

(1) Tillage and implements. 

(2) Seed and seed testing. 

(3) Control of Weeds, Insects and Plant Diseases. 

(4) Feeding of the Cattle and their management. 
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(5) Common ailments of cattle and tlieir treatment. 

(6) Co-operation. 

(7) Marketing of farm produce. 

(8) Manure— Application and Preservation. 

(9) Farm sanitation, water supply, and sewage disposal. 

(10) Dairying. 

(11) Cottage industries. 

IV.— Short Courses in Agriculture. 

Besides the institutions mentioned above there should be a 
large number of institutions distributed throughout the country for 
the purposes of giving instruction in cheese making, butter-mak- 
ing, wool curing, fruit growing, vegetable growing, flower garden- 
ing, ghee making, fruit preserving, poultry keeping, goat and sheep 
bearing, etc. The courses in such institutions should be from one 
to two months and there should be two sessions in a year. 


V, — Agricultural Lectures- 

The whole system of agricultural education should be supple- 
mented by the appointment of Travelling Departmental Lecturers 
of Agriculture. They should teach in the C£ short courses’ school ” 
which will be working for four months in a year and spend the 
remaining eight months of the year by delivering lectures on prac- 
tical agriculture in the districts, among the different communities 
of the farmers, the school teachers and the school hoys. A.s to their 
duties, we have nothing to say at length, in particular, but to cite 
the instructions of M.. Tirard, the French Minister of Agriculture to 
the Travelling Agricultural Lectures of France. 

“Your mission is to keep the cultivators informed respecting 
modern discoveries and new inventions of economical and advan- 
tageous application, so as to let them be ignorant of nothing which 
it is to their advantage to know but to lead them forward in the 
general movement of progress they participate to so small an ex- 
tent owing to their isolation. You will have to instruct them as 
to what reforms they may introduce in the processes of cultivation, 
in the selection and feeding animals. Yon will also call their 
attention to the preparation of manures, their utilisations, the way 
in which to increase their quantity by making use of fertj liters 
which are too often lost in the country-districts. You will show 
the advantages which arise from a good choice of seeds 

and more particulary how 
of useful plants, how to 
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combat parasites of all kinds which ravage the crops etc., etc. 
And you will develop in them the love of progress and that spirit 
ot initiative which causes them not to expect all from circumstan- 
ces or in duo time, but from their own efforts. You take care to 
cite as example the results obtained by enlightened cultivators 
who employ good method. And you should in short exert your- 
self to describe in each locality what agriculture ought to be, and 
after examination, you should indicate what should be done. In 
addressing cultivators and practical men who have the knowledge 
for themselves which tradition gives— -that is to say, the slow and 
patient observations of facts from generation to generation — you 
should dwell only upon well known truths and principles clearly 
proved by science. 

Management and Control . — All the institutions we have pro- 
posed should be under the administrative control of the Director of 
.Public Instruction of the province. In all professional matters 
relating to studies, teachers text books, tests etc., the Department 
of Agriculture should supervise. 

The staff of the Provincial Agricultural College should be 
highly qualified. If at first no highly qualified persons are avail- 
able in the country a qualified foreign staff should be appointed 
until qualified persons are available in the country. The graduates 
of the Provincial Agricultural College will be efficient teachers for 
other institutions we have proposed. 

As regards the fees of the pupils we would say that education 
in the village schools and in the “Practical Schools of Agriculture” 
should be free. In other institutions the charges should be the 
minimum. 

Funds . — “I go further and say this that if the worst comes to 
the worst and every other source fails which I do not for a moment 
think possible, I shall be prepared to advocate an extra eight anna 
on salt because I think it is a smaller evil that my country-men 
should eat less salt than tbeir children should continue to grow in 
ignorance and darkness and all the moral and material helplessness 
which at present characterises their lives”. — Gohhale. 

Reduced to its simplest elements, the problem is one of 
increased taxation if more money is sought to be spent on 
nation-building departments. “The talk about any drastic reduc- 
tion in the cost of administration is all moonshine. All practical 
statesmen must be able to perceive this simple truth. Even under 
a cent percent e Swaraj Government the whole population will not 
become so virtuous as to render the Police Department a superflui- 
ty. Nor can the League of Nations be expected to abolish warfare 
and armaments. If anything, the army of to-morrow must be 
costlier than the army of to-day. Again the “Indianised” services 
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are no less clamourous about tlieir demands than officers of tc non-. 
Asiatic” domicile. Any attempt to make £C eut” in the pay of civil 
servants will meet with tooth-and- nail opposition— such as no 
government can face with equanimity. Democracy never has been 
and never will he an economical form of Government. The need 
in every province is for increased revenue. The best policy is to 
devise some additional revenue without delay. The state is. daily 
becoming more pervasive and more powerful in the life of the 
people. Under the old laissez fair e theory the functions of the 
state were restricted to the irreducible minimum — taxation was 
kept at the lowest level because it was generally held that money 
would fructify better in the hands of individual than by being 
driven in to the coffers of the state. Nobody holds such naive 
theories to-day. Money is a great power, it should be collected at 
the point wherefrom it can be applied with miximuui advantage 
for the uplift of the people. It is an undoubted fact that in certain 
circumstances money can fructify better in the hand of the govern- 
ment than in the pockets of individuals. Taxation by itself is not 
bad; the goodness or badness of it depends on the purpose for 
which its proceeds are utilised. In the present state of the country 
the taxes can do a large amount of good if the receipts are spent 
on education and sanitation. It may be argued that the incidence 
of taxation is already too high and that any further increase would 
be a crushing burden. But this argument is not conclusive. First- 
ly, taxes may be so chosen as not to press severely on the poorest 
classes of people. Secondly, a high level of taxation induces people 
to be hard-working and thrifty. It would not at all be a bad thing 
if the money that is being now squandered on harmful luxuries 
and showy, useless, foreign articles were collected by government 
through taxes and spent on education and sanitation. On the 
contrary such a process would bring life to the people. We can go 
on waiting for an indefinite period expecting a great miracle by 
which the exchequer will be over-flowing with money without the 
levy of any additional taxation ; but if we are in earnest we should 
levy fresh taxes without losing a moment and find money for the 
nation-building departments. NTo tax can be too burdensome and 
no suffering too great, if it were necessary for the establishment 
of a proper educational system.” Will India recognise this ? This 
will probably be the test of her political capacity. 
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bers during recent decades. The dairy animal most favoured m 
connection with this importation has been of the type uiown in 
America as the Brown Swiss. In the newer dairy areas developed 
on the drained marsh lands about Rome, black and wire ca 
have been brought in from Holland and the lowlands of Germany. 
Because the native cattle are infested with ticks which cany 
animal malaria (piroplasmosis) some difficulty has been encoun eie*. 
in bringing in these animals from the northern parts of ituiope. 
Old world countries in southern areas where the cattle are atnictec 
with animal malaria have not yet attempted the tick eradication 
programme that has been carried out in our southern states m a 
winning fight against the Texas fever of our southern cattle. 

Cheese Most Important Dairy Product 

The most important dairy product in Italy is cheese, more 
milk being utilized for this purpose than for fluid milk consump- 
tion. Of a yearly output of about 1,300,000,000 gallons of milk, 
approximately seven-tenths is used for industrial purposes, three- 
tenths being consumed as fluid milk. Many varieties of cheese 
have been developed in Italy. Authors of the Roman period 
(Varrus, Yirgil, Columello and Pliny) describe the methods used in 
cheese making and indicate the food value of the different kinds 
and the districts which had in their time developed the most- 
sought for types of cheese. Two of the most celebrated Italian 
cheeses were developed in the 12th century in the Po Yalley 
region, the so-called gorgonzola and grana types. The former is a 
green-mold cheese similar in type to the better known French 
rogue fort cheese, the Italian cheese, however, being made from 
cows’ milk rather than from sheep milk. The hard grana type 
cheeses are used for grating, the grated cheese being added to 
soups or to the macaroni or spaghetti that are so popular as foods, 
particularly in southern Italy. At the present time, 80 per cent of 
the sheep milk cheeses of the bard type produced in the district 
about Rome are being exported to the United States. During the 
past year, the United States imported about 30 to 35 million pounds 
of Italian cheese. 

The next most important dairy product manufactured from 
milk is butter, some of this being exported from the region of Milan. 
A certain amount of milk is also used for making condensed milk, 
milk powders, casein, milk sugar, and similar products. 

As in America, the fluid milk industry is better developed in 
the region of the large cities than elsewhere. Certain very in- 
teresting developments have taken place in this industry in Italy 
in the last ten to fifteen years which promise to increase greatly 
the use of fluid milk among Italians, 
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SOYA BEANS* 

(By Me. M. R, Dokeas, b.a., ll. b., Chandur, Beeae). 

The soya bean plant is a native of Eastern Asia and one of 
the oldest ‘of crops grown by man. It is an erect, bushy, legumi- 
nous and hardy annual with a woody stem carrying heavy toliage. 
The soya-bean plant is a mass of small pods ranged one above the 
other. The leaves are trifoliate and turn yellow at full maturity and 
fall off leaving the plant bare except for its load of pods. In Asia the 
cultivation is concentrated in Manchuria, Korea, and Japan. I he 
Manchurian farmer regards it as a cash crop and it occupies Jj p.e. 
of the cultivated area there. The credit of realizing the commer- 
cial possibilities of the bean belongs to the Japanese whose firms 
sent the first trial consignment to Europe about 1907. One of the 
reasons why Manchuria has become of snob enormous importance 
to Japan is the urgent need of commanding a cheap and ready food 
for her increasing population. Soya beans appear daily as an article 
of diet io innumerable dishes in Japanese homes rich and poor alike. 

Impeoves Soils. 

The soya bean plant is easy to grow and to harvest. It has a 
high seed-yielding capacity and being a legume is valuable as an 
improver of the soil for succeeding crops. It can be grown for 
seed, hay, and pasturage. The oil' that can be pressed out of the 
seed commands a high price and is useful in many trades, such as 
soap-making, varnishes, paints, enamels, oil-cloth and other water 
proof «;oods. The oil becomes edible after refinement and it is 
claimed that it serves as a good substitute for olive oil also. The resi- 
dues after the extraction of the oil-— the cake and the meal — are high 
grade stock feeds. The bean has an exceptionally high protein 
value and contains vitamins necessary to life, making it a profit- 
able component of human food. The staple food of the people may 
be said roughly to consist of meat, bread, butter and milk. The 
soya bean is rich in all the constituents that are found in all these 
four items. The almost entire absence of starch points to its use 
in foods for persons requiring a low starch diet. It is of great 
value to persons who must abstain from meat and thus is a great 
help to the vegetarian population of the country. Soya-bean flour 
can be used in making biscuits, bread, cakes and numerous other 
foods for infants and invalids. The dried bean provides a 
coffee substitute, fresh as well as condensed milk, sauces, soups 
and cheese. It can also be used as a green manure to restore the 
fertility of poor soils. Cultivation of the soya bean provides food 
for the people and for. cattle. 

* Reprinted from the “Hitavada” of 30-5-'35, 
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Can be Grown in Our Provinces. 

The soya-bean with its many uses is the most remarkable of 
all legumes; yet its real value is not fully recognized or even 
known to the cultivators in C.P. or Berar. The slow advance is 
probably accounted for by the fear that it is difficult to acclimatize, 
but within the last four years this feat has been accomplished and 
soya-bean crop has been successfully grown and harvested in 
Ohandur in Berar. It is impossible to over-estimate the far-reach- 
ing consequences of this achievement the agriculture in the pro- 
vince if it is eventually proved that the crop can be grown all over 
on a profitable commercial basis. But excepting for the sporadic 
attempts of a few enterprising officers, and farmers here and there, 
nothing has been done to encourage the cultivation of this valu« 
able legume in the province. But there ought to be no delay, now 
after the experience gained at Ghandur which has definitely estab- 
lished that the crop is capable of being grown and brought to 
maturity successfully in Berar. Public bodies and private farmers 
should encourage with energy and vigour the cultivation of the crop 
which has proved an undoubted success. 

Method oe Sowing. 

The soya-bean plant can grow in almost all soils which do not 
oiack and lose moisture immediately after the cessation of rains at 
the end of September. The usual summer preparation by harrow- 
ing twice is sufficient for the crop. It can be sown at the end of 
June or in the beginning of J uly after the monsoon is fully estab- 
lished. Before sowing, the land should be harrowed once more to 
kill the germinating weeds. For getting good seed crop, the rate 
of seeding is about 12 lbs. per acre. It can be increased to 25 lbs. 
or 30 lbs. for the purpose of getting only a hay crop. The sowing 
should be done by a harrow of 2 to 4 tried seed drill followed by a 
woman labourer who should sow the seed through a bamboo seed 
funnel (Sarta). The seed should not be sown by the drill or Tiffan, 
as they are sown rather deep by this method and do not germinate 
in a good percentage. The usual cultivation with hoes about 3 or 4 
in number, will suffice to keep the soil soft and kill the weeds. 
One weeding is sufficient, to be given at the end of July or in the 
beginning of August. The weeds find it difficult to get nourish- 
ment from the soil in competition with the growing crop of beans 
and therefore do not give much trouble. If by chance weeding 
becomes impossible, still the crop does not suffer as much as cotton 
and other crops do. Manuring is not an absolute necessity as the 
bean, plant can get its Hitrogen from the atmosphere by natural 
fixation in the nodules on the roots by suitable bacteria in the soil 
which seem to be present in Berar soils also. 



THE ALLAHABAD EARMER 


Harvesting. 

The flowering stage appears in August and the crop becomes 
ready by the end of November, when the leaves turn yellow and 
fall off. * The harvesting should commence when the leaves turn 
yellow and should he begun by cutting the plants and tying them 
in small bundles, like grass, for easy removal. The bundles should 
then be collected in heaps of not more than 4 feet in breadth and 
height, as otherwise, the bundles, being green , will heat in drying 
and the grain will be spoiled. The harvesting should be finished 
as soon as possible for there is always a danger of losing part ot 
the grain, as the pods shatter after they become dry and the grain 
is lost in the field. The places op. which the bundles are stacked 
should be made firm and loose earth, if any, removed from the same, 
for the shattering of the pods continues even in the heaps and the 
grain falls down on the ground below. All the heaps should be 
near the threshing floor and on one side of the same. The bundles 
should be heaped in such a way that only the stem portion 
will be exposed to rain or stray cattle ; the other half con- 
taining the pods being concealed in the heap. Some grass or other 
suitable material should be kept ready near the heaps so that it may 
he useful for covering the heaps to protect the same from rains. 
After the bundles are thoroughly dried and the stems become 
crisp and brittle they should he united and spread on the threshing 
floor. The threshing should he done by bullocks as in the case of 
wheat, and the grain and straw separated by winnowing in the 
breeze as usual. After making sure that it is thoroughly dry, the 
grain can be put in the bin and the straw collected in the help for 
feeding the cattle at convenient times, 


Best Addition. 

I took up the practice of cultivation in 1916. Then there was 
no suitable rotation crop for cotton in our taluq. Groundnut was 
suggested to me as the best rotation and I began to sow it since 
that very year. The crop was then new and pigs gave a lot of 
trouble while the crop was standing in the field, But as there was 
no suitable substitute the cultivation was persisted in. The low 
rainfall of 1920 and 1922 was useful in lessening the number of pigs 
in our taluq, many having died for want of drinking water. Since the 
year 1926, there is no trouble from pigs. The acreage is also enor- 
mously increased and no night watching is necessary, at least in 
Ohandur and the villages surrounding the same. The increase in 
acreage caused a shortage of sufficient labour at the time of harvest- 
ing of groundnut and some cultivators bad to give as much as one* 
fourth of the share of the crop to labourers for uprooting the plants 
and separating and collecting the pods. My cultivation of ground 
nuts had reached to about 60 acres about 1929 and I also found great 
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TMs crop gives a tolerably good yield even on portions where 
cotton and oven Juar get rotten by too much moisture. The 
crop when it is given 12 lbs seed (worth He. 1) per acre can be 
grown on any soil where Juar crop can reach maturity. The 
rains in October, which cause a lot of damage to the cotton crop 
and ruin the cultivators of the province, will assure an increase in 
yield of the soya-bean acreage sown, thus offsetting the loss in the 
cotton acreage. 

Best Cattle Feed. 

It is therefore advisable to cultivate the soya-bean in portions 
of fields which are likely to be water-logged in the rainy season with 
a certainty of good crop therein, and also in small portions of good 
land which do not crack after the rains cease, for trial, with the hope 
of full success if the rains are abnormally high. It is necessary 
for local oil mill-owners to get all up-to-date information about the 
extraction of the oil from the beans and its refining. It is also equal- 
ly necessary for local scientists and public bodies, which give scho- 
larships for study abroad, to arrange to encourage students to learn 
the technique of turning out all the above-mentioned trade articles 
from the soya-bean oil aud arrange to start factories where these 
can be manufactured locally, and thus lay the foundations of new 
local industries. Till this is arranged, the crop can find a ready 
market as beans for export, with the aid of the recently organized 
marketing organization of the Central Government and the officers 
in charge of marketing of crops specially appointed for the province, 
a part of the same being utilized locally as the best cattle feed for 
bullocks and milch cows and buffaloes. 

{Continued from page 225) 

Comparative tests with the old type bullock cart and the new 
type fitted with pneumatic tyres have shown that the pneumatic 
tyre does practically no damage to the road surface and when fitted 
on a wheel with ball or roller bearings considerably reduces the 
effort required from the bullocks. 

Specially designed carts suitable for handling town refuse of 
all descriptions are now a practical proposition The majority of 
these have been fitted with pneumatic tyres, and these tyres have 
so far given good results in municipal areas. 

The increased load amounting to 60 to 100 per cent, with the 
new type of cart is likely to make it a formidable competitor with 
the motor vehicle of similar carrying capacity, as the new type of 
bullock cart has many advantages, especially in the transport of 
liquids, such as petrol, kerosene and water. 

The development of the all-steel bullock cart has automatically 
resulted in the similar development of various kinds of hand-carts 
and many of these in varying designs, both with all steel and 
pneumatic tyres, are to be seen in constant use. 
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RURAL HOME SECTION 

By Mbs. Sam Higginbottom 

The Southern Workman, the monthly magazine of Hampton 
Institute, writes of the tributes paid a graduate teacher who had 
recently died thus:— 

Ho person was ever honoured for what he received. She is 
I honoured today for what she gave in nearly half .a century of a 

| busy, useful life to others that they see by her example the abund- 

' i ’ > ant life, the useful life, the life beautiful!” 

We rejoice in the frequent letters of our graduates who can 
tell of their acts of service to India and of their longing to be back 
again in the atmosphere of the Institute where to serve is easy. 
They tell of the unhappy condition of people in their present 
environment. In some cases the graduate has returned to his 
home environment and sees difficulties which he had never before 
noticed and concerning which he wishes help or advice. 

A party of us went this week to visit the village where for 
two years the Students’ Social Service League has carried on a 
school for little boys. The teacher is a maulvi resident of the 
village and has gathered into his school over thirty boys from 
Y” " fclie surrounding villages. We thought it a good idea for the 
women to co-operate and have a girls’ school, and also to ask Govern- 
ment to rent or buy a couple of acres for a play ground and gardens. 
We would also like to ask Government for a well. When we 
asked the people where their wells are they raised their hands to 
heaven and said, “These are our wells.” It was raining just then. 
Hear the village is a nulla and a pond. In this muddy water people 
were bathing and drinking and drawing water for cooking. In 
the party was Mr. W. H. Wesley, Professor of Zoology at the 
Institute. He remarked that when he had wanted some bacteria 
he had come to this pond and found all he wanted. 

Yesterday, I again visited the village with Mrs. Pugh and 
the young women who are to spend their mornings there helping 
| fbe girls and women. Five women came bringing seven girls. We 
washed the girls’ heads and combed them, gave two baths and sent 
one home wit ji a piece of soap to take a bath. She was a mass of sores; 
we used medicine on eyes, ears and sores. Meanwhile Mrs. Pugh 
cut out 7cm tas and began to teach the mothers as well as daughters 
how to sew. Later the girls had a little reading lesson and some 
games. But many of the children are undernourished and sick 
and one child crying of hunger was being hushed by the mother. 
The mother said, “If I feed it now where will the food come from 
j for the noon meal? We haven’t enough for both times.” It was 
! then nine o’clock. 
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To our graduates who are trying to better such conditions let 
me say to you, “No person was ever honoured for what he received 
so give of your best to India’s village children and you are laying 
up treasure in heaven as well as receiving honour from men. 

On July :24th, I had the great pleasure of showing Lady 
Willingdon over the Leper Asylum. During the night there had 
been much rain and as I reached the Asylum hospital, although 
it was not actually raining, the clouds hung black and heavy like 
a canopy above us, light sky below. I asked the Muslim daroga 
who was in charge of police supervision if he thought it would 
rain soon. His reply was “There is no hope of escape. Look at 
the clouds above.” So I said to him and to the hospital staff, 
“Then pray God that it won’t rain just while Her Excellency is 
here.” They all nodded their heads reverently. In less than a 
minute it was raining so hard that it even beat through the tiled 
roof of the hospital and we were all hunting for a dry corner where 
we could save our clothes. In ten minutes it stopped leaving a 
smiling sky above and just then the party arrived. The Surgeon 
to the Viceroy, Colonel Ross Stewart, and the Military Secretary 
were with Her Excellency besides the .Collector. We hastened 
through the Asylum, although Lady Willingdon kept begging me 
not to show my American hustle by driving her on past all the 
interesting things she wanted to see. But I must pass over that 
part of the day to tell about the beautiful Home for the little 
children of lepers which Lady Willingdon opened. This new 
home is next to the Home for Untamed girls of leper parents. 
After showing Lady^ Willingdon the Girls’ Home we walked over 
to the new one. Outside, in front, a tent had been put up and there 
sat about 40 ladies, some of them purdahnashin. I had been told 
■ 1 must not present more than three ladies, but Lady Willingdon 
went on and shook hands with every one. 

There stood 47 little children all under 5 years of age waitin 0 * 
for their new Home. So after Mrs. Rice had prayed— a beautL 
ful prayer— dedicating the Home to the service of these little 
children for the sake of Him who said, “Suffer the little child- 
ren to come unto me,” Lady Willingdon unlocked the door and 
entered letting the babies follow. They sat around on the floor 
and the ladies entered. Then Lady Willingdon spoke, sayin* 
how glad she was over any work for lepers and that especially 
here their children could be taken, protected and cared for. The 
new Home has a kindergarten room downstairs and sleeping room 
upstairs with bath rooms made convenient for little tots. Then 
besides rooms for matron and workers we have a sick room with 
a e ° n \ en ^ en . t bathroom and shelves for medical supplies The 
whoie home is an improvement over the old one and a dream come 
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tW «T,*°L d Lady WilI ;ngdon it had been been part of my dream 

LadV Wi ™tdo°n OP V- H °T r S , he is ««"“ shot 

herself free " T J 1C f T° of , Indla , l'“t because she gives of 
oven wit), y ‘ 1 the Asylum she shook hands with every worker 
even with some cured lepers. She broke a tiresome journey on a 

f ’ , , . Iy ’, ?. ,c ~y da .y to visit a Leper Asylum and open a Home 
or then- children. The Viceroy and Lady WillinXn deseiwe 

1°J|® “No nerso° n ^ “ fol ' 1 ie y are willing to be servants of all. 

gam, No person was ever honoured for what he received ” To 

Wtr any fl i?j Ilds ? nd our oId students we invite you to come and 
see this new Home for little children of lepers. 


REVIEWS AMD ABSTRACTS 

Bothamsted Report for 1934 (pp. 209 Price 2 /fid nhinlv, 

de 6 En:, the i SeR T,! ai V 0t h amsted 

Bothamsted Experimental Station is one o f 

n the S f mS . tit " tions which we carrying on research work 
m the fields of agriculture. The Institution is especially can-vine 
on the very important studies in the fields of soil science nknt 
" and P laut diseases. There are the well-known ex P peri- 
ments on the parent farms at Bothamsted and Woburn amplifield 
llJT ai tr f ls at a number of outside centres. In adS the 

ind HolZ7? r are apply “S the “ethods of chemistry, physics 

utilis- tiof The 6 many PI ' 0bl f’l S arisin S ia cr °P production y and 
iitilisanon I he appearance of the Annual Report for 1934 enables 

tie, of The^r tLe * an ^ to , obtain a cle « Tiew of the recent activi- 
as welfr« Rural advisers, teachers and students 

t ZaL ? th ® ?, r ° W f g body 0f welI ' info ™ed farmers derive from 
its pn p es a considered statement of the results of the past year’s 
experiments on plant nutrition and plant disease. Agricultural 
^dentists will find 9 welcome features in a series of review articles 
on the contribution of certain of the Departments to theil- respec- 
tive branches of Soil Science. The Report also contains a useful 
fm!^T ary ^ fl he E ' 0tiiamsted work °u virus diseases. It has been 
^ rep °1’ tJ i at th . e inoculation of a plant with one 
ofW m V11U ® ,P rote ?t ^ against a later inoculation with an- 
• i m . 0r ® V11 ’ ulent stram of the same virus. The part played by 

f «■' v» 'i “™.r T .s 

stomach, causing death in several cases. This generally occurs 
m the monsoon season, where there is an abundance of succulent 
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and immature green feed. Cattle kept hungry for some time and 
then fed with such feeds are more susceptible to it. 

Some of the remedies recommended are the following: (!) 
Use a gag to keep the mouth open until the animal has. belched 
the gas out. (2) Administer an ounce of bicarbonate of soda and 
an ounce of ginger every two or three hours until the animal is 
relieved. (3) Puncture the left side of the paunch at a point equi- 
distance from the last rib, the edge of the loin hones, and the 
angle of the paunch. The proper instrument to use is a trocar and 
and a Canute, the Canute "being a tube or covering through which 
the trocar, a sharp instrument, passes. The instrument is thrust 
into the rumen and the trocar is then withdrawn leaving the 
Canute in place for the gas to escape through it ^—Queensland 
Agricultural Journal \ April. 1934, 


NOTICE TO READERS 


The next issue of TEE FARMER will be devoted entirely 
to the report of the Rural Life Conference at Mussoorie during 
the last summer, 


235 . 


METEOROLOGICAL OBSERVATIONS AT THE ALLAHABAD 
AGRICULTURAL INSTITUTE 


June, 1935 


Maximum 

Temper- 

Mini- 

mum 

Temp 

Mean 

Temp 

Percentage 
of Humid- 
ity. 

Atmos- 

pheric 

Pressur 

Bain 
for the 
day. 

Bain 
since 
Jan. 1 

Wind 

direc- 

tion. 

1 1120 

86-0 

990 

20 

2914 

Nil 

1-67 

W.S.W. 

2 l’Q'0 

80 0 

95-0 

16 

2912 



w s vv. 

3 1110 

82-0 

96-0 

12 

29-11 

” 

» 

ws w. 

112-0 

810 

96 0 

10 

29-18 

” 

” 

N.E. 

114*0 

89 0 

101*5 

20 

29-2U 



W.S.W 

113-0 

88 0 

100-5 

18 

29-24 

>» 


s.w. 

1120 

82*0 

97-0 

16 

29-28 



w.s w 

113 0 

86 0 

99-5 

20 

29-25 

» 


ws.w. 

114-0 

86-0 

100*0 

16 

29-24 



W.S.W. 

108-0 

90-0 

99 0 

16 

29 28 



s w. 

108 0 

88-0 

980 

50 

29-26 

,, 


s.w 

112 0 

82-0 

97 0 

55 

29-26 



s.w. 

1 12-0 

86 0 

98-0 

39 

29-22 

II 


s.w. 

1080 

9(H) 

99*0 

35 

29 20 



s.w. 

110 0 

94-0 

102-0 

36 

2916 

” 

” 

S.W. 1 

m-o 

92-0 

101-5 

42 

29-14 



S.W. 

109 0 

94 0 

101-5 

41 

29-22 



E. 

106-0 

88 0 

97-0 

67 

29-24 

•'6 

1*73 

E. 

99 

85-0 

92-0 

71 

29 25 

Nil. 

E. C 

104-0 

84-0 

910 

67 

29-10 

•14 

187 

E. 

105 -u 

87 0 

960 

44 

28-99 

Nil. 


107-0 

89-0 

98-0 

53 

29-16 


** 


1030 

88 0 

95-5 

55 

29 24 

n 



104-0 

88 o 

96 0 

fi7 

29 19 




97 

86*0 

91 5 

77 

29-17 




97 

85 () 

91-0 

74 

29-20 

•27 

2 14 

” 


100-0 

84-0 

92-0 

70 

29 24 

Nil. 


1000 

89 ‘0 

94-5 

59 

29 21 



T 

103-0 

74 0 

88-5 

90 

29-16 

3-50 

5 f 64 

E. 1 

85 

78 0 

81-5 

' 

2916 

0-20 

5 84 

E- 1 


for crops con- 
tinued. 

Harvesting ‘Bajra,’ 
fodder, n a, p i a r 
and guinea gras- 
ses uptc the 
middle of the 
month. 


Sale of Bhusa con- 
tinued. 


Manuring of fields 
over. 


of the threshing 
floor of Babi 
grains. 


and Banda crops 
at times. 


and Brinjal seed- 
lings. 
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Remarks 


Due to the rain on 
29th June level- 
ling suspended 
and got busy in 
preparing fields 
for and sowing 
Juar seeds and 
! finishing by the 
17th of July and 
then started plou- 
ghing fields of 
Bajra, 


In the first week 
also sown san- 
nhemp seed for 
green manure. 


Gleaning up grasses 
and weeds all 
around the farm 
which grow 
abundantly 
during the rain. 


Cut Napier and 
Bajra fodders for 
silage till the end 
of the month. 


Planted some more 
maize and brinjal 
and chillies. 
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« s 

Atmos- 

Rain 

Rain 

p Temp 

Temp 

Sf ^ 

££ £ 

pheric 

Pressure 

For the 
> day. 

since 
Jan. 1 






80 

85-0 

85 

2916 

•08 

5-92 

90 

87-5 

90 

29-18 

•68 

6-70 

82 

88-0 

85 

29-18 

Trace 


76 

85-0 

92 

29 08 

•42 

7*12 

78 

86 0 

85 

2910 

Nil. 


83 

88-5 

88 

2909 

1-31 

8-43 

83 

89-0 

85 

29 10 

Nil. 

83 

89 5 

86 

2912 

0-05 

8 48 

82 

90-0 

82 

29-07 

Nil. 

78 

84-5 

94 

29-02 

0-16 

8 64 

76 

80 0 

90 

29-10 

0’29 

8*93 

80 ■' 

85 0 

84 

29 20 

001 

8-94 

80 

880 

82 

29-25 

Nil 

76 

82 ‘0 

94 

2922 

0-86 

9 80 

77 

84-0 

86 

29-23 

0-05 

9 85 

78 

85-5 

85 

29*24 

Nil. 


82 

87 5 

84 

29-18 



82 

87-5 

80 

29-15 


” 

76 

87 5 

88 

29-18 

2*36 

12*21 

8* 

8T5 

92 

2917 

0 04 

12 25 

78 

84-0 

95 

29-12 

0 67 

32 92 

82 

88-0 

94 

29-! 8 

0-22 

13-14 

81 

86*5 

96 

29-12 

0-80 

13-94 

80 

84-0 

98 

29 12 

0-40 

14 34 

77 

82-5 

93 

29-03 

1-35 

1569 

79 






80 

81 

80 

80 

80 

85-0 

66.0 

85-0 

85 5 
83-5 

94 

93 

92 

90 

88 

86 

29*00 

29-06 

29-08 

29-05 

2908 

29-12 

3 77 

0 25 
0-22 
0-19 
0-19 
0-07 

19-46 

19-71 

19 93 
29-12 
29-31 
29-38 
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imperial council 


OF 


A6BICDLTUBAL EESEABCH, INDIA 


The following three journals are issued under the authority of the 
Imperial Oouneil of Agricultural Research:— 


(1) Agriculture and Live Stock in India. 

A bi-monthly journal of Agriculture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 6. 

(2) The Indian Journal of Agricultural Science 

A bi-monthly scientific journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15. 

(3) The Indian Journal of Veterinary Science and Animal 

Husbandry. 

A scientific quarterly, for the publication of seieutifio matter 
a, relating to the Health, Nutrition, and Breeding of Live Stock 
Commencing from March, 19111. Annual Subscription Bs 6. 

(All communications regarding subscriptions and advertise- 
ments should be addressed, and nil payments made, to the 
Manager, Government of India, Central Publication 
Branch, Post Box 2078, Calcutta.) 


Please mention The Ahlababap Fajwhh 




Sfocls Now 


\ Available 


Sure Profit 


Cross-bred Pigs for Sale at 
Reasonable Prices 

PRICES UPON APPLICATION 

dairy manager 

Agricultural Institute Dairy 

(Jumna Par) ALLAHABAD, U. P. 


[ BOARD OF ECONOMIC INQUIRY, PUNJAB 

i [Publication No. 3o.] 

! FARM ACCOUNTS 

IN THE 

PUNJAB, 1932-33 

JLJEINQ- the Ninth year of issue of a series— the only one of its 
kind in India— shoeing income from and expenditure on cul- 
tivation, on certain farms; with sections on comparative costs of 
irrigation by bullocks, oil engines, and electricity. ■ ■„*' 

USEFUL TO ALL INTERESTED IN AGRICULTURE 

Price: Re. 1*8, postage extra, . 

Available from — 

THE *‘C. & M. OAZETTE” PRESS, LAHORE 

OR ANY LOCAL BOOKSELLER. 

(PRICE LIST FREE) 


Please mention The Allahabad Farmer 
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and tools have blion«l n J? a ° !u° }* rkl *8 lovers above ! Pocha’s seeds, bulbs 

PESTONJ EE P. POCHA & SONS 

SEED-MERCHANTS 

8, Napier Road P0 ONA 

i £0 Pd) ?£ PcD p-T) p Jj r h 5 (p £) p J) p -i) p J) P 5 (p J) -p J) ? j 

************* ********* ******************* 

* STANDARD earth auger 

BORES HOLES FROM 5" to 16" 

* WITH UNUSUAL EASE AND RAPIDITY 

* B0RES - J§L; \ UNEQUALLED FOR 

* m ANY ■ BORING WELLS 

KIND OF ;Wm| setting posts 

SOIL UNDER TRANSIT, ANTING 


ANY WEATHER 
CONDITIONS 


Stocked Always 

GUEST, KEEN, 


| UNEQUALLED FOR 

■ BORING WELLS 
K SETTING POSTS 

JjjP TRANSPLANTING 

■ _ TREES & PLANTS 
ll aM^ CONSTRUCTING 
inV LATRINES, DRAINS 
P tV' BITCHES, Ere. 

Full Data on Request 

WILLIAMS, Ltd. 


* Macbeth House, Clare Road, Byculla, BOMBAY 

* * % % * x % * * $ & % % * * ae * & * * » * * * * * * & * * #• * * * « $ & ^ » 

‘ Please mention The AnLATTABAD PAnMKR 
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A complete set of our literature ^ 

sent free on request 9 } 
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Kirloskar Brothers, Ltd. § 

0 

kieloskarvadi o 

(Dist. Satara) INDIA 0 


OOOOO OOO OCOOOOOOCOOOiOOOOCOOOOOOOOO 

“STANDARD” 8 


o 

o 

o 

<J 

o 

o 

o 

o 

o 

o 

o 

r'O 


THE 

ONLY- CREAM SEPARATOR 

ON 

WHICH FARMERS CAN THRIVE 


O 

o 

o 

o 

o 

o 

o 

o 

0 


V 

With regard to material and construction, no objection can be <} 
raised, so that this hand separator can be recommended as good and 0 
/\ reasonable in price. , , O 

g (Professor) Peter Bern©, Switzerland 0 

( > Judge the “STANDARD” by these improvements — 0 

Cleanest skimming efficiency with Q 
varied tliickness of cream. Q 

All parts touched by milk and cream ^ 
are made of special bronze and v/ 
brass metals; no tin and steel parts v/ 
to rust. >C 

All the exposed parts are highly 0 
nickel-plated. 0 

Running of all parts in oil hath. 0 
Easy, smooth, and noiseless working. $ 
No wire spring in the neok hearing. O 
Easy and simple to clean. 

o 
0 
o 



Bell speed indicator. 

Revolving bracket for milk basin, 

Oil level to check shortage of oil in O 
the housing 


Clarification of milk without separat- Q 


ing cream from it, 


o 


o 
0 
o 

. o 

Y o 

8 Cream separated by this hygienic separator retains its ‘ A 

O a period longer than it practically does. It improves the quality of butter. V 
O Further particulars of separators and other dairy appliances on q 

O 
0 
O 


application. 

o 
0 
o 

(> DAIRYMEN’S PROVIDERS 0 

O D1NAPORE CANTONMENT O 

i cOOOOOCO O COO COCOOi OOOOOOOOOO 0000006 

Please mention The Aluaiiabad Parmer 


Sole Distributors: 

R. H. fflEHRA & SO. 

DAIRYMEN’S PROVIDERS ^ 
DINAPORE CANTONMENT O 





iTODERN tractors can be relied on to give good 
jLY JL service with very little attention. But it must 
be the right attention, and the most important 
item of all is lubrication. Unless the correct oilis used, 
wear and carbon formation will be rapid and there is 
constant risk of breakdown — a serious matter when 
the tractor is needed for urgent work on the land. 

Experienced tractor-owners know that attempting 
to save a few annas by using “ cheap ■” oils is very 
false economy. There is a scientifically correct grade 
of Gargoyle Mobiloil for every make of tractor, and 
Gargoyle oils and greases for all types of agricultural 
machinery. By using only these correct lubricants 
you guard against breakdown and ensure the max- 
imum profit-earning life for all machines, with the 
lowest possible operating expense. It will pay you to 
get in touch with your nearest dealer and follow the 
recommendations of the Gargoyle Mobiloil Chart. 


For easy starting, better 
perfonnance and slow 
carbon formation in 
your tractor, use ELE- 
PHANT BRAND 
Kerosene Oil. For alb 
round results use high 
test SNOWFLAKE 
BRAND Kerosene, 
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Always me 


STANDARD -VACUUM 
©It COMPANY 
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. THE ■ 
AGRICtT&TTJRAZ. 
INSTITUTE, 

A IaLAH A B A 30, i 
' MiINDIA--, 


u Any programme for the village must meet tlie needs ‘of- £hfr 
' ^ men au(i of the village. The home is the basic unit ol 

society or civilization. As the home is, so will the civilization be.” 


-Dr, Sam Hioginbottoi 
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rood Work 


'HE MISSION PRESS IS AT YOUR SERVICE FOR 


EMBOSSING. QIE-STAHPING* 


COPPER PLATE PRINTING 


: BOOKBgNP|NG^.Et0M .Etc. 


f AND SPECIALIZES IB— . 

1 Versaoular Printing f» ; the following Lac gadgets % 

j •■, & ■ HINDI AND SANSKRIT * * ■ * 


Jg^RSlAN-URPlJ ANDROMAN- URDl? 


MISSION PRESS 


ELY HOUSE 


21, Clive Road, ALLAHABAD 
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JMtARy 


PIONEER 


of every Separator ^LE4p| 
improvement 


|I^ YLRY advance in Separator design, eve] 
improvement, lias been pioneered by A1 
engineers, tested on ALFA-LAYAL model farms 
by ALFA-LAYAL users throughout the world. 

Be sure that your Separator will stand years 
use that it will maintain its close ski turning— 
not cost you a fortune for replacements. In'* 
choose an ALFA-LAYAL- — the Separator you k 
trust. ‘ 


Only an ALF A-LA VAL has these, exclusive features 

100% RUSTROOF .PHOSPHOR BRONZE DISCS AND BOWL 

* • AND 

I PATENTED. ALFA-LAVAL BALL-BEARING SPINDLE 
I * . , ' Remember that ©.very part of an 

. ALFA-LAVAL 

p; CREAM SEPARATOR 

Isgga’finitoly Guaranteed 


EDW. KETENTER, Ltd 

DAIRY FARM P. O. :: :: :: . :: ALIGARH, U 
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AGRICULTURAL ENGINEER 


Please mention The Allahabad Fabmej* 


ALLAHABAD AGRICULTURAL INSTITUTE 


CAN NOW SUPPLY 


THE “WAH-WAH” PLOUGH WITH ATTACHMENTS 


The “Wali-Wali” plough is suitable for all purposes. It works on the same 
principle as the desi plough, but is more efficient. The ^smallest country bullocks 
are sufficient to work it. Price complete, Rs. 6-8. Iron parts only, without wooden 
beam, Rs. 5-8. 


SPARE PARTS AND ATTACHMENTS 

No. L Stabilizer used with flat sweep and furrow makers. 

No. 2. Flat sweep for replacement, with cultivator attachment. Has replace^ 
patch point, Re. 1. ,i 

No. 3. Meston Bottom modified for attachment to “Wah-Wah” Plough, Rs J 

No. 4. Furrow maker. Oaa he supplied in 10", 12", and 15", sizes,! 
making all sorts of furrows and ridges. With cultivator attachment can be ii| 
for cultivating, weeding, and mulching. Rs. 3-12, Rs. 442, and 6-8, respectively 

. ?°* 5 ' Sp ec * a l- furrow maker for making furrows for sugar-cane, planting. 0 

also be used for earthing up crops, Rs. 1042. to 

No. 6. Cultivator attachment. This is useful for interculture, Rs. 6. 

(NOTE.— Furrow makers are imported at present, and prices are subject to change.) 

Prices and particulars from-— 







THE LATRINE BORER AND SEATS 


“The bore-hole latrine combines utility, and sanitation ^ 

and protects the health. If properly made, dangerous flies do ^ 

not go into it. There is no bad ‘smell from it. It hastens ^ 

decomposition, deodorization, and germ destruction. It is J 

inexpensive, and within the reach of the poor family. A good & 

& 

bore-hole latrine can be built for a family or a school at a cost & 
as l*ow as one rupee if the family or school children and & 
teachers will perform the labour themselves, as they very * 
well can.” For complete description see the article on the * 
Bore-hole Latrine published in The Allahabad Farmer , ^ 
Yol. YH, No. 2, March, 1933, pages 92-96. ^ 
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Editorial 

In order to improve the cattle of this country, the Agrieul- 
••Scrub b&i * ur !‘ 1 D '‘P al ' tments . in several provinces have been 
Legislation trying for some time the breeding of bulls which are 
■* . • distributed to the villages in the provinces. Such a 

method is highly to be commended. But' it does seem however 
g| ® P™ ce ! s of improving the cattle of any district is very slow 

K indeed. The improvement in respect of the yield of milk has not 
&)L a PPr eci able. Neither do we see much improvement in the 

quality of the _ bulls in the districts of, for instance, the 
^ e ^|iiiiited Provinces with which we are most familiar. 

jft, - , , Another method adopted by the Government of several pro- 
* vmcc- was by .breeding with foreign bulls whose breeds have a re- 
futation of giving high yields of milk. But this method has of late 
; %acL certain reactions m some quarters, so much so, that it has even 
been'diHcouraged. We, however, do not agree with those who 
think that this method should be abandoned. We do not believe 
that the improvement in the yield of milk can be increased consid- 
erab _y- any existm 8‘ breed of cows in India by the simple 
method of selection, as we must have, as our Animal Husbandry 
v expert at the Agricultural Institute used to say, good cows amongst 
4* * i ^- ose ^ r0m which to choose before one could select. 
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However, there are breeds of cows in this country whose milk 
yield could be improved to some extent by certain methods that 
the Government, we believe, can take up. At least we^ believe that 
the cattle in the village could be improved to a certain extent by 
requiring, for instance, all stud bulls in the country get a license 
if they are used for public service. In England, we understand, 
subsidies are given largely to small-holders enabling the use of a 
sire of a higher standard than would otherwise have been possible. 
Ireland even went further in that it does not allow a bull to ex|st 
that is not likely to have good stock. *:£ 

We have no doubt but that if such legislation is adopted ijjtat 
there would be a great deal of improvement in the quality of 
cattle. On the other hand we usually find bulls, usually scrulg| 
bulls, that have been bought because they could be obtained at a 
very low price, and then let loose in the country. These bulls are 
mostly responsible for the production of undesirable stocks and lor 
the deterioration of cattle in this country. A legislation of some 
kind that would prevent this haphazard breeding of cattle would, 
we believe, help to improve the quality of our cattle. 


We sometimes get letters from our readers who complain that 
the Government farms in their districts cannot supply 
Farms* 5 See Ihem with the seeds of improved varieties of crops 
grown in the locality. This is very discouraging, as 
we know that one of the objects of these district farms is to supply 
seeds of improved varieties of crops to the farmers. 

We however believe that sometimes Government farms may 
not be able to cope with the demand for these improved seeds, and . 
that there is therefore scope for adventurous young men to take uel- 
this task of supplying the farmers with such improved varieties ; oiN 
wheat like Pusa 4, Pusa 12 , Cawnpoie 13 and Pusa 111, of TUr tiBB 
like Barley T.21, T. 24, or T/J5 which are standard varieties of" 
barley ; or of some of the improved varieties of sugarcane like 
Co. 2 10, Co.213, Co.312 and Co. 313, or of tobacco like T. Ho. 1 12 ' : 
and T. Ho. 177, and so on. 

The Agricultural departments will do well if they will subsi- 
dize, certain young men who have had Agricultural training if they 
would grow in their farms only the improved varieties of crops. 
There are many such young men now who are successfully em- 
ployed m farming all over these provinces. Sometimes the most 
important limiting factor for the growing of several improved 
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varieties on the farm is the storage facilities that one would like to 
haye Certainly the growing of only one variety makes the work 
on the farm much easier than when several varieties are grown, 
buch farmers therefore who would grow these crops chiefly for seed 
purposes, if they get some encouragement from the Government 
would be of immense benefit to the peasants of the district in 
which they are located. 


Baring this month we have had very encouraging news from 
Agricultural ?? me of tlle graduates of the Agricultural Institute. 
Graduate* se . ems that this Rural Development Scheme iu these 

provinces is absorbing several of our former students 
amongst whom are : Messrs Yeda Hand B.Sc. Ag.; B. P. Kanouiia 
B.Sc. Ag.; M. L. Tarlekar, B.Sc. Ag. ; N. N. Chaturvedi, B.Sc. Ag. ; 
and P. B. J ohri, I.D.D. 05 

We have no doubt that these men are well qualified for the 
work for which they have been selected and that they will acquit 
themselves creditably. 

We also congratulate Mr. H. X. Joshi, I.D.B., a former student 
of the Agricultural Institute, on his appointment as inspector of 
industries in the Government of the U.P. 



The whole issue of The Allahabad Farmer is being devoted 
Mussoorie time > as h&s already been announced, to the 

Rural Life papers and discussions at the Rural Life Conference 
.Conference a -fc Landour, Mussoorie. 

The Conference was the first of its kind and we hope that it 
will "continue its meetings, discussions and deliberations and that 
it will add to our knowledge of the problems that face the Indian 
farmer and also offer their solutions. 

As each member of the Conference is connected with. ..rural 
development of some kind in his district we have no doubt but 
that the solutions offered would be of practical value in the carry- 
ing on of their work in their districts. 
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MU8S00RIE RURAL LIFE CONFERENCE PAPERS AND DISCUSSIONS 


Short Term Schools for Village Girls 
By Mrs. W. W. Duff. 

The Christian world is awakening to a new realization of tfe' 
importance of rural communities, and we, as missions, are tryidl, 
though very slowly, to bring old policies into line with this ne ^||k 
emphasis. I have been asked to tell of an experiment with shorPlj 
term schools for young women and girls from the villages. 

Our pupils are young women from 12 to 21 years of age, either 
married or unmarried. The term has been 10 to 14 days ; it should 
be longer. The “fees’ 5 are 8 annas or its equivalent in ata. Our 
staff consists of one young woman, the wife of a village teacher and 
a good housekeeper, as matron ; one older woman to supervise the 
girls’ cooking ; one trained young Bible teacher ; one padri’s wife 
as teacher of sewing and knitting, one agricultural expert from 
the staff of Moga school to teach gardening ; one missionary woman 
to teach baby care ; and two young married men, members of the 
Normal Training Glass, Moga, to teach reading supervised by Miss 
Smith of the Moga staff. Our purpose was not only to have the 
latest teaching methods but also to begin breaking away (cauti- 
ously) from the completely purdah idea ! 

The girls were housed in a two-room, mud house, with veran- 
dah and courtyard and a raised floor in one corner on which were 
mud stoves. Adjoining were a store-room, bathing room, a bore- 
hole latrine, and a few shaded trees to be used as a school-room. 

A brief ritual, easily memorized was repeated at the beginning 
of each day as a worship service and a motto was chosen : “In 
love serve one another.” 

The Curriculum . — 1. Homecraft. The girls made their owl 
beds and took turns in sweeping, cooking, and carrying water. The* 
plastered and decorated their home with patterns in white clay. 
We stressed personal cleanliness of bathing, washing the hair and 
clothing, and eliminating lice. 

2. . A Bible hour on such practical topics as Christian marriage, 
the Christian home, prayer, and neighbourliness. Each girl had a 
notebook into which she pasted illustrations of the Bible and health 
lessons she learned. 

3. Cutting and sewing garments, 

4. Knitting or Croclietting, 
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5. qap making. 

6. ^Gardening of a simple and practical sort. 

7. Beading taught by the Moga method. There was keen 



interest and rapid progress. 

8. Baby care — both theory and practice. Our infant victims 
learned to enjoy daily baths, four-hourly feeds, and undisturbed 
naps in separate cots'. 

Ik Recreation . — A very special effort was made to have lots of 

in— -Indian folk games and hilarious western games, trips to places 
f interest in the city, picnics, parties, and evening sings. 

¥ Results . — When the school was over each girl proudly took 

home the following things to show to dazzled village neighbours : 

1. The Bible and Health notebook which she had made. 

The Primer which she could read. 

Good seed which she could plant. 

4. A pair of bootees which she had knit. 

5. A cake of soap which she had made. 

6. A gay certificate of “graduation” which she could hang on 
her wall*. 

7. A small spark of the “life abundant” which not all the 
deadness of her Punjabi village would ever be able altogether to 
quench. 


2 . 
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Home Sanitation 


Mr. Mason Yaugh. 

In the time available, it is not possible to treat the subject of 
home . sanitation exhaustively. I assume that everyone here is 
familiar with the general principles of the different methods of 
sanitary disposal of human wastes and therefore we need not dis- 
cuss them. I will therefore confine myself to some observations 
which I think may be helpful in introducing methods better than 
those m common use. 


I may as well confess that I have had little personal experience 
in the actual introduction of sanitary appliances into village homes. 
My part has been largely the furnishing of plans and equipment to 
others. Nothing has been supplied without first thoroughly testing 
it to make sure that it would function. ‘ ° 

My first observation is that the village as a whole is not. in- 
terested in our idea of sanitary disposal of filth. The methods in 
use are time honoured and in general people are satisfied and not 
anxious to do anything different. The first problem we face is to 
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Improving ilie Diet of the Village Home 
Mrs. Charlotte Wiser 

In trying to improve the diet of the village home, our first 
step is to learn what foods are available in the particular locality. 
Until transportation of food stuffs is more practicable, each village 
depends largely on foods produced around it, and there is little 
point in suggesting foods from outside its area. In studying foods 
available, we should include wild as well as cultivated foods, such 
|as the berries gathered by the children; and foods within reach of 
Bhe poor who have no fields of their own, such as mangoes and 
tips of mustard and gram plants. If we emphasize the value of 
the best of these “free” foods, our people might make more effort 
to gather them, wherever permission is granted. 

Along with our study of foods available, we should find how 
ggfp these foods are prepared for eatiug. Sometimes the value of a food 

||F is destroyed or lowered in the cooking. As I have studied methods 

of preparing food in the village, I have been impressed by the way 
in which most of the good is conserved — whereas we often lose it 
in refining processes. One exception is the transforming of butter 
into ghi, which is of lower food value. Unless we are sure that 
the customary methods are wasteful or harmful we should hesitate 
to suggest new ones. 

The second step is an analysis of the foods available to ascer- 
tain which ones we should emphasize. This we can do with the 
help of tables already prepared, and the help of agencies such as the 
Indian Research .Fund Association, Coonoor. Tables at present 
available are chiefly those for Western foods, and can only be used 
in comparing values, and not for determining exact values. It is 
interesting to note how often foods shown to be valuable on 
L analysis are those rated high by the villagers. 

||f With all of this material in hand, we are ready for the third 

step— suggesting to the village housewife what foods she should 
Mr , improve the strength of her family. The foods which are 

H K here are usually satisfactory, but not enough. My experience has 
■By aeen Hie diet can be made fairly adequate with the addition of 
PP' m ore whole milk, and the fruits and leaves which the children and 
# women can gather without expense. In the village I know best 

§ Hie .Hindus— and they, predominate— refuse to eat meat or eggs* 

and our Christians are likewise limited, unless one of them kills a 
pig. In connection with our promotion of chicken and eg<r 
productiou among Christians, I wish that we might emphasize the 
value of eggs for the use of the family, as well as. for the market. 
It is possible. to build up a good diet without meat or eggs, if very 
large quantities of leafy vegetables are included— almost more than 
i a human can consume. Milk is probably the most needed addition 
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with its protein complete for body building, its calcium and 
phosphorus 5 and its vitamins. In our village it was regarded as a 
source of ghi and was seldom drunk fresh. If mothers refuse to 
part with their full quota of ghi, we can urge them to give the 
buttermilk to the children and the women of the family who have 
babies, rather than to the men, as is now the case.. Fortunately 
the buttermilk which comes from the whole milk as it does in the 
village, has more food value than the buttermilk of the West. 

With the exception of religion, there are probably more pre- 
judices regarding food than any other subject. Everyone has 
ideas on what foods may or may not be eaten, and when. Certain 
foods which we value highly, such as tomatoes and onions, were 
taboo in our village. It will take much patience and tact, to replace 
these prejudices with an understanding of food in its relation to 
the body. But it is worth the effort, specially for the children. 


Child Welfare. 

Mrs. A. S. B. Miller. 

As the result of a year’s test, it was found that the average 
weight of village children was more than ten per cent, below the 
average weight of all children of similar ages. Of these village 
children, however, there were two who were up to the average. 
Both of them eame from homes in which milk and eggs were eaten. 

How, the babies of the Christian community are weighed 
monthly. We hold baby shows along with our rural melas. 'Ibis 
year we had thirty entries in the baby show. Each entry got a cake 
of soap and the winners received clothing for first prize and cloth 
for second prize. We advertised the baby show sufficiently ahead 
of time so that the babies could be got ready for the competition. 
Health dramas, also, are given at the melas. 


Kitchen Gardens. 

Miss E. Higginbottom. 

In connection with our school near Haini, we 
attempts to raise gardens in the courtyards of the 
with no success due to the goats and the chickens. Our scho 
garxlens, however, have been rather successful. The hoys are 
allowed to take the produce which they raise home with them. 
They were given seeds to sow at home as well, but the pests 
always won. Some of them did succeed in raising some good 
Vegetables at the school. 

I would recommend that the gardens be stressed in connection 
with the schools where seeds and advice can he given together. 
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Home Industries. 


Mrs. Mason Vat 



villife fn, I “ • 1 ha T® bee “ s ° mg re «ttlariy to the nearby 

women f IT J Se , mco wo ?V non * the better class Mohammedan 
-w men. Handwork, especially knitting, has generally been the 
means of entrance to the home. 3 

; , Some homes wore interested only if I would supply all matev- 

anythr IeS If W00 ',’ I W e steadfastly reftSeJ tofSi 

f ^ i i * m ^ney is not at hand, knitting needles can be made 
from bicycle spokes, umbrella ribs, bamboo. Where sheep are kept 
or cheap wool can be bought raw the women can profitably employ 

th ° ir ° Wn ‘° b ® “ ade 

I have taught some crochet patterns but this work is more 
expensive requires closer attention producing eye strain and 
be cheap lace can be had in the bazar L there "is little incentive 
for lace making. In the few homes where crochet work has been 
mX 8 ’ covers, 'doilies and underwear trimmings 


. ... ? ug weavm f is interesting and can be made lucrative. The 

con ^ r PenS ,? -° f i l0 °” 18 ab ° Ut Es ' 12 ' 8 -°- Tibetan rug weaving 
can be leained m three lessons or less time if one’s pupil is apt The 

string for the loom can be obtained in bulk from any of the various 

The w’n m i f 1 80t my m f terial fr ° m the 0a ™P° r « cotton mX 
The wool for rugs is a bit expensive. Camel’s wool available in 
some places call be hand spun. An individual with only a few 
sheep cannot obtain suffident wool. It must be bought in quan- 

Thc’ch h .? n he a „ ud 8 P lnni cg can be done in the home 

Ihe cheapest wool I have .found has been coarse band-spun home- 
dyed wool at Re. 1 - 8-0 per pound from Mirzapur but “t breaks 
,, quickly. Cotton wool winch I obtained from the Cawnpore cotton 
..mills W^been satisfactory. I ordered 12-eouut coloured cotton 
yarn and it gives a smooth, fairly deep pile. 

i The making of funs in the homes is an entirely indigenous 
work. There are beautiful designs and the material is cheap— I 

' ^ nfton P tit 6 E* bi “c din , S .f tte fan ? and ™ther bizarre P and 


v, n , ; auu racner bizarre am 

. ! i often tawdry edges of cloth or wool attached to the binding 
but I can learn much from the delicate designs and colour combi- 
nations. I am glad to encourage this industry. 

Basketry is another indigenous work I have been very hanmr 

ram" Sills ? TV™' T ™ «btS 

Horn the helds and can be dyed and stored at the beginning of th* 
cold weather for use in the long hot days of summer 3^1^ 
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offers scope for artistic imagination in form, colour combination, 
design, etc. The baskets are used in the village homes tor bread, 
sewing, etc. I have been able to sell to Indian and American 
friends some of these baskets and have recently had an order for 
baskets to be sent by private individuals to America. 


Compost Making. 

A SUMMARY OF THE INDORE METHOD OF MAKING COMPOST PRESENTED 

by E,ev. Gr. F. Buchanan. 

The new process described below is simpler and easier than S 
the standard Indore process previously described, and the poorest 
or most ignorant cultivator can use it without difficulty or cost. 

The compost manure so made is like that made by the standard 
(containing about 1% nitrogen) and though there are some losses of 
nitrogen in the beginning, and the final quantity of manure is 
about one sixth less in bulk than with the standard process, yet 
these apparent disadvantages are more than made up by the saving 
of labour and water, where these are costly or scarce. The process 
varies slightly according to whether cattle are housed in a shed or 
tethered in the open. 

W here there is a cattle shed the materials needed are : 

L All kinds of useless farm wastes, which should be collect- 
ed during the year, and stored in a heap iu layers as they arrive. 

Hard materials, such as cotton stems, should be cracked. This can 
be done by spreading them for a short time on a cart or cattle 
track. Yery hard wastes, like stumps and roots, should be crack- 
ed and then left in a separate heap for a year before being used 
compost. 

2. Cowdung .— Only one-quarter of the cowdung 
daily is necessary, if the rest is needed for fuel ; otherwise 
whole amount can be used. 

3. Wood-ash should be collected from the fires and 

4. Earth and urine.— The top six inches of the 
the cattle shed should be dng up every four months, 
part of this urme-earth can be kept for compost making 
• rest added to fields as manure. Urine-earth is itself an excellent 
quick-acting manure and can be applied direct to crops. The floor 

and e T a HtH W Tf' Wet P at <^* should be scraped drily 

and a little earth put down to prevent smell. These scranim' s 
should he added to the heap. scrapings 
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Method . — Pour to five 1 pals. 2 of farm wastes are spread 
on the cattle shed floor each morning; this serves as bedding for 
the animals, and catches a part of the urine. Next morning the 
surplus dung (about f of the total of 1| tagaris 3 on the average) 
is removed for fuel if needed; about one-half tagari of dung with 
one tagari of urine earth, two handfuls of wood-asli, together with 
the used bedding and sweepings from the cattle shed are carried 
away, and stored on a suitable well-drained site (such as the. edge 
of a field) to make a heap 8 feet broad, 3 feet high, and any conve- 
nient .length. All materials to be rotted during the following 
monsoon should be collected throughout the dry weather and 
placed ready before the rains start. 

Where the animals are tethered in the open, the mixed wastes 
from adjoining fields are collected in convenient places. Part of 
this refuse can be used for daily bedding, if the cattle are tethered 
near enough, and then made into heaps as described above. If 
this refuse cannot be used as bedding, heaps can be made, along 
with the proper quantity of earth, if possible scraped from where 
the cattle usually stand, ash and cowdung. After the first heavy 
showers the heaps are turned with a strong wooden rake with four 
or five thick teeth so as to make a fresh heap at one side or one end 
of the old one. The object of this is to mix the wet and dry material 
together, so that rain may soak in better and ensure good rotting. 

About a month after the first turn the heap is again turned as be- 
fore, the mixture being replaced where it was originally collected. 

About a month after the second turn the heap is turned for 
the last time. These turns ensure the distribution of moisture, 
and let the necessary air into the heap. 

Turning should be done on a moderately rainy day, or at least a 
cloudy day, so that the heap is moistened, and evaporation checked. 
The time-table given is for a normal season ; if the rains are 
||l delayed at any time, the time of turning should be delayed accord* 

j$\ ingly, and an extra turn given during the last stages if the heap 

Bp is not well rotted. 

WE' The manure is generally ready to use in about four months and 
Hp large quantities have been made in this manner during the last 
HtH three years at Indore. Three loads of farm wastes will make more 
than a load of compost by this modified system. 

Note.— P articularly in districts where rainfall is apt to be uncertain the process is 
more rapid if sann hemp is sown on the top of the heaps after the first turn. Half a 
chattak (1 oz.) of seed per 40 squaro feet is sufficient. Whatever growth it makes is mixed 
in with the rest ol the heap at the second turn and promotes rotting. 


1. Quantities on the basis of 4 animals. 

2. A stretcher made from a piece of gunny sacking 4' by 3', the longer edges fastened to 
two bamboos each T 6" long. 

3. A sheet iron basin IS" across and 6" deep. The numbers quoted are for this size, 
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Mr ■ Vaugh— Generally beldars will clean 

enal has rotted [for from six months to a year I 
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pment ts too costly for individual to [ny'te ft 
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that they will contaminate the wells. Even though the idea is 
wrong it is very difficult to overcome it. Often there are wells 
even in the small courtyards, 

I would like to state our personal experience with these lat- 
rines. We have installed them in connection with our bungalow 
at Shikohabad, They have been entirely satisfactory. There is 
no odour at all. 

Q . — Is the Agricultural Institute ready to make water analy- 
;■ ses? I believe the cheapest place for getting this done is in Luck- 
jlf, now where they charge lis. 50 for each analysis. 

|§ Mr. Vaugh — The analysis can be done more cheaply than that. 

In Allahabad, the railway hospital does it for 5 or 10 rupees. Ask 
;/ your local railway hospital or public health department about it. 
h Most 'North Indian wells are contaminated but they are eontamin- 

| ated from the top, not from the bottom. If you are trying to dis- 

f cover whether or not, a bore-hole latrine is contaminating a well, 
make sure first that the well was not contaminated before and that 
no contamination can enter from the top of the well. The rope on 
the vessel used to draw water is only one of several means by 
which the well is contaminated from above. The only way cer- 
tainly to prove contamination from a latrine is to put a detectable 
chemical in the latrine and then to subsequently find this chemical 
in the. well. The Institute is not in a position to analyse water 
at present. 

Mrs. Harper — -I would like to urge you to keep after your 
local health officials. We put in a battery of bore-hole latrines for 
the school at Moga. Later some wells were found to be contamin- 
ated and the latrines were closed. Our local health officer was 
trying to get families to put private wells in their courtyards. 
This health officer believes that if we have private wells in the 
’ courtyards we cannot have private latrines. I would like to ask 
■which is the more important, private wells or private latrines. It 
has been our experience that the higher officials are the more 
jl helpful in actually getting things done. 

U S . — A Cornell authority states that the bore -hole , latrine is 

'• never safe — that only the upper six inches of soil are safe. 

Mr. Vaugh — The Indian soil is entirely different from that 
at Cornell. At Cornell a shallow soil with rock close to the surface 
does make the bore-hole latrine unsafe but that is not the condition 
which we have in North India. 

Mr. Beckwith . — While I have advocated and installed many 
septic tanks for schools, hospitals, and bungalows in rural as well 
as urban areas, I entirely agree with the statement that has just 
been made that the Indore compost methods offer good practial 
solutions for some of our village sanitation problems, I have tried 





250 


THE ALLAHABAD FARMER 


one method on mv compound. It is practically costless. Mght soil 
may also be disposed of by one of these methods. 

Probably no one method of disposing of sewage is perfect . for 
every situation. In some places one method is best, in others it is 
preferable to follow other methods. 

Mr. Buchanan — I would like to say that leaflets describing 
the Indore method of making compost are available in Kindi. 

Mr. Vaugh — I would disagree to the practice of putting 
night soil into compost. The night soil will draw flies while it is 
fresh and it may spread disease. 

The usual size of the bore-hole latrine is up to 16 or 18 inches 
in diameter as a limit and as deep as is desired. The deeper the 
hole is the longer it will last. Our experience would place the 
probable limit of the depth at 25 feet; the minimum is about 
10 feet. 

The bore-hole latrine is not universal in its application. It 
should only be used where more expensive methods cannot be used. 
Usually the limit should be 5 or 6 persons per latrine. The diffi- 
culty of distributing the load between the different latrines makes 
it usually unwise to use this latrine for Schools, hospitals, etc. 
Whenever it can be used, the septic tank is the preferable install- 
ation. 

Dr. Higginbottoni — I find many people willing to throw man- 
ure into a pit but very few who are willing to dig it out. Composting 
has been spoken of here as a health measure only but if all of India 
used the Indore method of making compost, India would be 
practically self-supporting in her needs for manure. 

If fecal matter is used in manure in a pit, it is two years be- 
fore the manure is ready to be used. 

Q . — Does not heavy rain cause a heavy loss in compost? 

A.—' There is some loss due to rain, but the rain causes some 
loss regardless of the way the manure and wastes are handled. It 
is believed that there is less loss in composting than in other 
methods. 

Q ‘— If human fecal matter spoils compost for four years, why 
is the material from the bore-hole latrine ready after one year? 

A . — The difference is in the size of the column. In the bore- 
hole latrine, air is available and decomposition can take place. 
When fecal matt.er is thrown on to a compost heap it may be quick- 
ly covered by other wastes and thus most of the air is excluded. 

Q . — Does anyone here* know of the method used by the Kovd. 
Mr. Kerr in making compost ? This method was widely approved 
in England. In his own experiment contrasting soil untreated by 
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any compost, soil treated with compost made in the usual manner, 
and soil treated with compost made by his method, the results were 
of the order of' 1 to 3 to 7 respectively. He carrie i on this experi- 
ment in Dichpalli, Hyderabad. I think he used shallow trenches 
in his method, 

Dr. Higginbottom.—Yevh'd^s that is the method which he got 
from me and which I, in turn, got from Colonel Hudson, Superin- 
tendent of the Naim Jail. In this method, one digs a trench 10 
to 12 inches deep and 4 feet wide along one edge of the field to be 
manured. This method is for the use of night soil. The night soil 
is put into the trench and covered by digging a new trench of the 
same dimensions next to the first trench. Thus the filling of one 
trench opens a new one The soil used in covering is put through 
a J inch mesh screen so that the night soil will be thoroughly 
covered and the flies will be kept away. This system is much more 
expensive and it takes more time to cover the field. It is known 
as trenching manure. 

I would not recommend putting fecal matter into compost. 

Editor's Notes. — Dr. Higginbottom reports that since the conference he has heard 
from the Reverend Mr. Kerr and that he uses the Indore method of making compost. 


How to reach the Villager — Through Institutes and Exhibitions 
Mr . A. S. B. Miller 

There are three classes of missionaries. There are first those 
who believe their only duty is to preach the Gospel. There is a 
second group who believe that their job is rural uplift with no 
preaching of the Gospel. There is a third group who believe that 
both are necessary, beginning 'with evangelism. 

The conditions under which missionaries work also vary. Some 
work among mass movement Christians ; some work among out* 
castes ; some work among those of the backward castes. This latter 
group is the one with which I have been working. 

The people in our territory either have land or can get it. 
They are farmers or farm labourers. This determines the pro- 
gramme which we should put on. „ 

The first Institute was held one year ago and was very dis- 
appointing. ' We spent very little in advertising, counting on our 
preachers, teachers, etc., to promote it. Twelve men came, of whom 
five stayed through the eight days. We are not so disappointed 
now as we were then because some of tbem weut back and did 
something with their improved seed, etc., and the influence has 
spread. 
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All five of those men returned for this year’s institute. Our 
programme was -the same except that it was enlarged. We spent 
more on advertising, vernacular bulletins, etc. This year thirty- 
two stayed for the entire course. The programme was planned 
strictly for villagers hut nine teachers and preachers came, stayed, 
and paid their own expenses. The government furnished literature 
on seeds, crop culture, crop diseases, etc. The villagers said that 
they had not known that such material existed. This is the w 
point in the government agricultural work. 

Our experience with exhibitions has been limited. One 
asked for an exhibition, the missionaries got some good 
and the village set np the exhibit. The effect was not 
very great at the time but nearly every Christian family m 
village has improved fowls. This year we had competitive 
dramas of Indian village life. We believe that this is one of 
best methods. The people are enthusiastic about it. Our 
include dramas by the schools, competitive games, baby shows, etc, 
So far they are not big, hut the idea is growing. We gather the 
things that we can have ; and try to make it self-supporting, 
using no foreign funds. Churches and private individuals make 
contributions to cover the expenses. Last year we had twenty- 
three rupees for prizes; that is enough. The committee has been 
appointed and is now getting ready for next year. We give prizes 
for the best country fowls and for other things— -whatever the 
people can bring. 


Discussion— Introducing Poultry and Goats into Villages 

Question . — What effect has the Etah project had on the 
economic, social, and religious standing of the Christians? 

Mr. Slater.-— The effects on Christians, so for as I can see, 
are practically nil. As I understand it, our purpose is a strength- 
ened Indian church. I don’t see a stronger Etah church because 
of this work. One-tenth of the proceeds of the fttah poultry show 
goes to the church. The introduction of poultry to the "village 
does increase the income of village Christians but this does not 
come back to the church. 

Mr. Moore.-- Mr. Slater is too modest. Certainly the economic 
status of the Christians has been improved, and this is one of our 
purposes. In our district where the industry has taken root, the 

Church income has been somewhat increased. 

Question .— How many villages has the Etah project actually 
reached? 
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Answer . — Birds are brought to the Etah show from about 100 
villages. Thirty to fifty villages are represented in each of the 
branch shows. There is some overlapping. 

^Question . — How are the fowls protected against the officials ? 
Answer . — There have been such cases but you cannot get rid 
of them without changing the system. 

Dr. Pickett . — In our Mass Movement survey around Etah 
we were disappointed in finding so little evidence of the influence 
of the Etah Poultry project upon the welfare of the village Christians. 
But in the course of the survey as a whole we came to realize 
. that projects for bettering economic conditions achieve their 
largest success only when they are closely allied with a wide and 
deep evangelism. For years evangelistic work in and around Etah 
was very poorly provided for and the religious life of the professed 
suffered severely. Christian worship, when it is in line with the 
principles laid down by our Lord and interpreted in the epistles of 
the Hew Testament, smashes the inhibitions that caste, karma 
and other Hindu teachings have fastened upon villagers, especially 
those of the depressed classes, and releases powers that enable them 
to take advantage of opportunities for a better economic and social 
life. Without such a release efforts for social and economic uplift 
w- achieve little. If then the results of the Etah project have not 
been as extensive as Mr. Slater had hoped, I hope we will not allow 
our enthusiasm for economic uplift to cool, but will rather seek to 
correlate such efforts with a broad programme of religious education 
and Christian worship. 

This also should be remembered. The Christians about Etah 
come from the sweeper community and are very scattered, averaging 
only about three families per village. They' thereby miss the pro- 
tection of fellowship with a body of people who share their lives. 
It is my opinion that no group encountered in our entire study of 
mass movements has suffered from the caste as much as have the 
its weepers of the United Provinces. To help them we must be very 
1 sympathetic and patient. 


Economic Help loir the Villagers through Co-operative Societies 

Rev. E. S. Root. 

Values of the Co-operative movement to the' villagers. — 1. The 
* value of mutual helpfulness. Wherever successful co-operation is 
carried out this is found to be one of the chief benefits. It is 
certainly needed. There are a few co-operative efforts in farm work 
but helpfulness is usually remote. 

2. Individual progress benefits the community, as a whole and 
thereby the individuals are benefited again in return. 
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3. It discourages the idea of trying to “do” the other fellows. 

4. It affords practical training in business. This may be 
meagre hut it is a help. It teaches the need of honest, smceie, 
dealing. 

5. It discourages the present tendency to try to get some 
thing for nothing. 

6. It safeguards the villager against the unscrupulous money- 
lender. It gives him a chance to get sound credit. v < 

Personal Experience in Co-operatives . — 'Have had a society 
for the last 3 years. It was organized especially to encourage small ffc 
industries. It has developed into a wide range of activities. Mem- B 
bership is limited to the Christian community of the district upon 'fM_ 
satisfying the managing committee that the applicant is worthy to . 
belong. Industries among our Christians were in their infancy ."4| 
when this was started. 

Soon found demands for small agricultural loans for seeds, im- 
plements, bullocks, etc. Up till then, no Christians were in agri- 
cultural work. In the three years of the societies operation, 13 
families have taken to agricultural work, not all of whom have been 
successful, but they have imprvoved their lot in spite of unfavour- 
able agricultural crops. Four or five Hindus were also helped in 
agricultural work but the admission of Hindus is being stopped as 
they are difficult to handle. 

Have made some loans to pay off debts. One must be careful 
in such cases to be sure of repayment. Such loans are usually 
given to those who have several small debts to pay, so that they 
all are responsible to pay to the Society only. 

The main purpose of the society is to make it possible for people 
to do something productive. Loans should in most cases be for 
productive purposes — no loans for weddings. There are no loans for 
education in this society. 

The general effect has been to strengthen the economic status 
in spite of the depression and to increase interest in family affairs. | 

Educational Co-operative. — One year old. Rev. Puffer started 
the idea. Three reasons for starting it. 1. Mission cuts made 
some other source' than mission necessary to provide education for 
the children of Christians. Could no longer give concessions to 
children of workers. 2. The Indian Christians were demanding 
that their childrenbe educated— they would rather starve themselves 
than to not educate their children. 3. Determination to meet the 
problem and to do it with local funds. In any co-operative, proper 
management is the only hope of success. ’ 

L 
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Aims of the Educational Co operative : — 

Each Christian family should have Rs. 10 share in the society. 
And as far as possible one share for each child. 

Arrangements are made for donations. Wedding fees are 
turned into this fund making membership for orphans and poor 
people possible. 

Organization . — Limited liability society. 

Rye-laws to make long term loans possible so that children after 
raduation can help in repayment. 

Hopes . Do away with mission scholarships. 

Education possible for all Christian children. 

To end the dependence of the Indian Christians on foreign 
funds. 


Discussion. 

Dr. Higginbottom.—Wh.eveYev co-operatives have failed, it is 
because of poor management 

Q . — Can mission workers be included as well as villagers ? 
(In the co-operatives of which Rev. Root spoke). 

A.— Yes, all Christians may be included. 

Mr. Ingram — Mr. Moore has been doing something with co- 
operatives among his workers. I was struck by the fact that the 
workers now conduct the co-operatives themselves. 

Mr. Moore . — Mr. Wallace is our president and should do the 
reporting on our work. Our organization is for mission workers 
only. It has been very successful They pay their monthly dues 
willingly ; no questions are asked. Among the 23 members they 
now have about 2,000 rupees. They do conduct all of the business, 
decide who is to get the money, etc. 
f Q , — How are these societies related to the Governmet service ? 

j . — They are registered and inspected. 

Mr. Wallace.— Wo started Co-operative Credit Societies in 
more than twenty places, 15 years ago, but all of these have failed. 
The societies for Mission workers have succeeded. 

One of the main reasons for our failure was that the rules 
governing the societies were in some places, inapplicable to the 
condition of our people. For instance, one rule was to the effect 
that the membership of a society must be composed of at least 12 
reliable men, living in not, more than 2 villages in a radius of two 
miles. Our sweeper Christians live in such small and scattered 
groups that there were comparatively few places where this rule 
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could be fulfilled and even in those places only a part of the mem- 
bership could be considered as reliable and responsible men. inis 
having a membership made up partly of irresponsible men struck 
at the very heart of the co-operative principle ; namely, mutual 
trust and help. 

We realized at that time, that, even if those societies had 
been successful, we had practically reached the limit of our expan- 
sion, and that the movement could not benefit more than a small 
section of our people. i 

I think that Dr. Higginbottom’s statement that wherever eo~;_ 
operative credit societies have failed, it is because of poor manage- 
ment, is in the main correct. But that applies to those societies 
which are being conducted under conditions where the rules are 
workable. We discovered that we were trying to use a machine 
not suited to our land. 

Q . — How many such societies for mission workers are there ? 

A . — One in Mainpuri, one at Kasganj, and one at hatch garb. 

Dr. Wzser . — If we limit our people to productive loans, we 
drive them to the money-lender for non-productive loans, Often 
the money-lender lays hold of the produce of our preductive loan to 
pay his own non-productive loan. This is the weakness of many 
village co-operative societies as I see it. 

Mr. Bliekenstaff . — It is possible to organize, in connection 
with recognized schools, co-operative credit societies, for which the 
Government will give assistance by furnishing books and necessary 
forms at actual cost price. Such societies cannot be registered by 
Government but often honorary organizers will assist in the initial 
details and render valuable assistance from time to time. These 
societies, conducted by students, under faculty supervision, are of 
great value in training students who later take their places in 
registered village societies as members, secretaries and managing 
directors. 

Bishop Lapp.— We had a Co-operative Loan Association estab- 
lished in oue of our Mission stations for nearly 20 years which 
suffered no losses. However, very stringent rules had to be en- 
forced to ensure payments. It makes both productive and non- 
productive loans. In Dhamtari, O.P., a loan association has been 
established on a co-operative basis by the Indian Christian Associa- 
tion. This Loan Association is registered by the Government and 
can take loans from the Central Bank. It is conducted by the 
members of the Association for the purpose of loaning for city 
and farm property. There is a capital of over Its. 1,200, a member- 
ship of 24 active, investing members and also an associate mem- 
bership with the privilege of borrowing. The large co-operative 
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loan associations of the Christian communities of North and South 
India which are successful should he an inspiration to us to give 
every encouragement to such organiations. 

It was most enlightening to me to have the privilege of visits 
ing Grosaba, Sir Daniel Hamilton’s great co-operative estate, and 
have the privilege of looking into the accounts of the thriving 
co-operative society founded there. It has many sub-societies 
which are on a sound basis financially, growing and self-supporting. 

; It is one of the outstanding examples of successful co-operatives in 
■: India. 

Discussion — Training Bural Leaders. 

Dr. Wiser . — What curriculum do we need for our village 
workers, especially for village preachers ? I believe that we need 
four distinct things. We need first, of course, Biblical training. 
And then we need some kind of vocational training. Many people 
recommend agricultural training here. At Saharanpur, many of 
our students want training in d.arzi work. In Chota Nagpur, I 
found workers supporting themselves with sewing machine work. 
Thirdly, our workers must be trained in sociological and economic 
understanding. They must understand village relationships, the 
problems of co-operation, etc., etc. 

And then our men must be trained in pedagogical ability. This 
is the place where Moga is the strongest, and where Saharanpur is 
weakest. The worker must know how to teach what he knows. 
The problem in the village is to change behaviour— -a very difficult 
task but it is the point of accomplishment. Unless behaviour is 
changed there has been nothing accomplished. It is imperative 
that we include this development of pedagogical ability along With 
the teaching of subject matter to those whom we are trying to pre- 
pare for village work. 

Mrs. Duff. — I would like to add to that the giving of opportun- 
ities to our students to practice — to do our district work. We have 
found that our students know less of the village than we do our- 
selves. Young people will become enthusiastic for village work 
when taken in and shown the needs but not until then. A nurse, 
taken into the village, was so impressed that she could not sleep 
and this experience resulted in her going to the village to stay. 

Mrs. Benade . — I suggest that Mrs. Duff and others who know 
the village make a special effort to pass on this information to those 
who do not know of these conditions, especially students. At the 
Lahore Students’ Conference last spring, Mr. Bulubhai Desai, the 
Congress leader in the Legislative Assembly, suggested that every 
student should plan to spend five years of his life working in the 
villages. This suggestion should be capitalized by those who work 
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in rural areas and know conditions which might be improved witl: 
the help of students. If they invited students to share in develop 
ing specific projects in the villages, I am sure students would res^ 
pond heartily. 


Active Christian Rural Interests and their Relation to 
Evangelism 

By Bishop G. J. Lapp, Dhamtari, C. P. 

One cannot do better than to take Jesus as the example of that 
interest which should he maintained in connection with building 
up the Church of Christ in India. We have His own expression 
of His Mission in Lnke 4 : 18, 19 and also the expression of his 
obligation to the poor, the broken-hearted, the blind and the bound 
and to proclaim the universal application of Iiis message to the 
life of all that dwell in the earth, if they will hut accept Him. 
In 7 : 19-23 we have Jesus’ reply to John Baptist’s inquiry in, “Go 
tell what things we have seen and heard.” He had so clearly 
demonstrated His power and His place in the world’s redemption 
that explanation was unnecessary. In John 10: 38 Jesus’ plea to 
his opponents is, “Though ye believe not me, believe the works : 
that ye may know and believe that the Father is in me and I in 
Him.” The "doings of the redeemed are also a demonstration of the 
power and presence of the Redeemer and stand as a witness to His 
grace and love. It is the understanding of this that has burdened 
those who have at heart the highest welfare of the village Christian 
community in India. 

Before taking up the discussion of our subject in detail may 
I read the burden for the rural Christian community of our esteem- 
ed Rev. J. Z, Hodge, General Secretary of the National Christian 
Council, as expressed in his message to the Landour Missionary 
Conference, as follows : 

“While it is impossible to over-state the importance of the 
witness of the individual and the family in the missionary scheme 
of things my own observation leads me to the conclusion that the 
corporate witness of the Christian community, redeemed, regener- 
ated and reflecting the glory of God is even more impressive. If 
we stake the Christian evidence on saintly individuals or even on 
■the ideal Christian home the Hindu and Mohammedan can counter 
that claim by pointing to similar evidences ; hut the redeemed 
community is something unique in Christianity. When the Christ- 
ian community is seen as ‘a colony of heaven' men cannot doubt 
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the reality of the Kingdom of God.... ...Then what shall we say 

of the social and economic disabilities that press so heavily on the 
rural community, Christian and non-Christian alike ? Gray’s fami- 
liar lines always come to my mind when 1 view the Indian rural 
scene — 

“Chill penury repressed their noble rage, 

And froze the genial current of the soul.” 

We must resolve that these things shall not be and give our 
!: unstintea support to any scheme of rural reconstruction that makes 
the Church central and any plan governed by Christian principles 
that seeks to change the present unhappy social and economic order 
' I regard this as a missionary method whereby we demon- 

strate to all who have eyes to seethe reality of the Kingdom of God.” 

It is this practical demonstration of Christianity in and 
through the Village Christian community in India which is bur- 
dening us at this time. I have divided the first part of this dis- 
cussion into three main heads, as follows : 

1. The Demonstration of Christian Village life . — We have 
our village Christian community, in some places by tens, in others 
by thousands. In whatever condition we find them it is found to 
be true that their change of loyalty from idols to serve the living 
God has improved their general status. Whatever our effort or 
interest in special projects may be it must be for the purpose of 
building up, or if* necessary, reconstructing the Christian village 
life in both mass movement and other areas. It is true that the 
acceptance of Christianity and the understanding that the stand- 
ards set by the example and teachings of Christ and His apostles 
is the ideal of achievement by the Christian communities in 
India have led to a casting about for ways and means of improve- 
ment. A careful reading of reports published by commissions and 
individuals, conferences and committees convince one that there is 
manifest on the part of the Christian forces in India a great urge 
to move forward and bring to a successful conclusion the great 
> issues that challenge the best that the Christian Church and 
society can produce. This great urge is expressed consciously or 
unconsciously for the emancipation of the whole life of the Christ- 
ian community from fetters which for generations have hampered 
progress. Inasmuch as the village Christian lacks in intelligence, 
integrity, initiative, character, cleanliness and co-operation and in 
the capacity to appropriate and utilize new ideas and methods 
• insomuch as it tends to hinder the effectiveness of that Christian 
witness — individual or corporate — which will bring the impact of 
the Gospel of Jesus Christ upon non-Christian India. This holds 
true for those of our Christian communities living v in colonies or 
in the villages previously established among their non-Christian 
neighbours and friends. 
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2. The Demonstration of Rural Christian Service. J^ ie 
Christian colony, the Rural service unit, the demonstration 
centre, the development of local industry and marketing facilities, 
the educational service for adults and youths, medical and 
social service, animal husbandry and distribution, the demonstra- 
tion of improved methods along any line when administered and 
rendered in the spirit of Christ should certainly have the sanction 
of any right minded and earnest Christian organization whether 
Mission or Church and should be considered a vital part of the 
programme of Christianity in India. 

But the emphasis should be on service. The criticism has 
been offered and rightly so that training centres and institutions : 
are given to advertizing their training for leadership with the ,, 
result that the student upon entering receives the impression that 
his training is to become a director of effort rather than one who 
is to demonstrate by his own personal interest and effort, wo 
deplore that spirit in India today. The ranks of those who would 
be teachers and directors are overcrowded and we need to change 
the heart of India in this respect. This spirit is also too much 
manifest among many in the Christian community. 

3. The Demonstration of Christian Rural Life Leadership.— 
Keeping in mind that the crest of the Christian Church is that of 
the basin, the towel and the kneeling servant and instilling that 
spirit in every man and woman who receive training or help in home 
or training institution, those qualified for leadership by virtue of 
their work of faith, labour of love and patience of hope (1 These. 1:3;, 
will either find their way or be called to responsible places of 
leadership and through experience and sympathetic contacts will 
have come to understand the principles and purposes as well as 
the methods of building up the life of the Christian community. 

W e need this leadership and with the growing urge for the 
care of the Christian rural community the demand will take up 
the supply of worthy leaders as rapidly as they appear and prove 
their worthiness to the satisfaction of those upon whom devolves 
the responsibility of administration and development. 

The second part of onr discussion has to do with evangelism. 
Aside from the legitimate use of a supported ministry by the 
Christian Church and supported corps of evangelistically minded 
workers of all classes by the Mission there should he a natural 
development in the matter of Christian witness on the part of the 
Christian community. I shall treat this under three heads. 

1. Tty Spontaneous Expression of the Christian Life.— The 
general testimony is that those in the higher social and caste 
circles who are coming into the Christian Church have been very 
largely influenced by the witness of the changed lives of the un- 
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touch ables who had been previously won to Christ. Christian 
life is different and its cleansing and refining power is manifest 
m daily living and relationships. A spontaneous witness which 
tells does go out from the life. 

. Voluntary Individual Expression of the Grace of God . — 
Hus is ever being ready to give an answer of a good conscience to- 
ward God. With moral, social, economic and intellectual achieve- 
‘3nt and with having constructively moved forward community 
ns clous ness will also have grown and the Christian community 
n rightly attribute its progress to what God hath wrought in its 
. t and give purposive expression to this conviction and invite 
®ru end} nei & hbour anc \ stranger to “Come with us and we will do 
|thee good”, and also with assurance invite them to accept the faith 
winch has meant so much to them. Voluntary expression accom- 
panies spontaneous witness of life. 

8 ' Organized Christian Witness.— This is corporate. It is 
that of groups organized by any of the many bodies operating in a 
Church centred programme for the establishing of the Kingdom of 
God It may from the angle of the Sunday School, the Christian 
Endeavour, the Epworth League, Christian Student Movement or 
any other organization whose activities are related to a Church 
centred programme of evangelism. A group of workers in connection 
with a great Y M. C. A. rural centre, in their witness for Christ, 
brought a number of souls into the kingdom and organized a new 
Christian community. In one Church community of the Central 
Provinces, groups for village evangelism are organized by the 
Indian Cluirch. Congregations of 400 or less have as many as 
twelve such groups organized. The whole Church community has 
over 6 8 such groups m active Christian witness for Christ. 

All the promises of God in Him (Christ) are yea (positive and 
progressive) and in Him Amen (to a finish) unto the glory of God 
by us, 2 Cor. 1: 20. I think I have given you the natural progres- 
I.; ® 10n i ^ witness m the above mentioned three points which also 
G furnish the programme which can be effectively developed as we 
; actively interest ourselves in the welfare of the Christian rural 
community of India. The (Christian) life and Christian relation- 
ships will radiate to the non-Christian community and impress it 
™ th a rJl 0 . Wer .n\ t 1 he Chrisfcian life that does not obtain in any 
other. This will help the non-Christian community to become 
jf re receptive to the Christian message as has been proven in 
Jfnyareas of India, especially where caste people are coming into 
the Chnstmn Church as a result of the changed lives of the 
Christians who came from among the untouchable classes. This 
receptiveness will also react upon the Christian community and 
prompt it to greater readiness to witness. Let us foster by everv 
possible means this development iu voluntary Christian witness. 
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Day. 

Event. 

lb] 

First turning, compo 

17 1 

other pit thirty da 

24 

Second watering. 

30 » 

32 j 

Second turning. 

38 

Third watering. 

45 

Fourth watering. 

CO 

Third turning. 

67 

Fifth watering. 

75 

Sixth watering. 

90 

Removal to field. 




Shading of the compost is not necessary and economical for compost 
under Indian conditions. 

The finally composted manure is light "black perfectly decayed 
and quite friable and free from clumps. It has no bad smell. It 
is a plant food prepared outside the field and becomes readily avail- 
able to the plants when applied. "When ready, the compost should 
not be left long unapplied to the crop as then loss of its nitrogen 
content occurs. If a proper mixture of all vegetable wastes has 
been used (having a carbon nitrogen ration of about 33.1) the 
composted product forms an all round manure having a carbon 
nitrogen ratio in the neighbourhood of ideal proportion of ip-1. 

So a fair use of fallen tree leaves and other nitrogenous materials 
should be made in the compost. “Pound for pound compost manure 
is richer in plant food than fresh manure, because if properly cared 
for, nearly all of the nitrogen phosphoric acid and potash of the 
original manure are present in the smaller bulk. A ton '2,000 lbs.) 
of composted manure is obtained from about 2,80 pounds of stable 
manure.” Mr. A. Howard says “ fifty cart-loads of ripe compost 
per pair of oxen per annum can be made from the plant residues 
available on any holding. The quantity can be more than doubled 
when all the dung and urine earth are used, provided of course _ 
sufficient vegetable refuse can be secured.” He further says “the— ^ 
fact that the cultivator really requires only a fraction of his cow- 
dung for converting all his vegetable wastes into humus, disposes 
once and for all of the view that the salvation of Indian agricul.- 1 

ture lies in substituting some other fuel for cow-dung cakes, As r 

no other suitable fuel exists in many of the villages of India, cow- 
dung must be utilized. Fortunately, when all the available * 
vegetable wastes have been converted into humus, a large supply 
of cow-dung for fuel will still be available. The ashes however 
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touchables who had been previously won to Christ. Christian 
life is different and its cleansing and refining power is manifest 
in daily living and relationships. A spontaneous witness which 
tells does go out from the life. 


2 . Voluntary Individual Expression of the Grace of God . — 
This^is ever being ready to give an answer of a good conscience to- 
ward God. With moral, social, economic and intellectual achieve- 
ment and with having constructively moved forward community 
consciousness will also have grown and the Christian community 
can rightly attribute its progress to what God hath wrought in its 
jSttidst and give purposive expression to this conviction and invite 
Iriend, neighbour and stranger to “Come with us and we will do 
-thee good”, and also with assurance invite them to accept the faith 

——p which has meant so much to them. Voluntary expression accom- 
panies spontaneous witness of life. 

3. Organized Christian Witness. — This is corporate. It is 

,# k that of groups organized by any of the many bodies operating in a 
P Church centred programme for the establishing of the Kingdom of 

God. It may from the angle of the Sunday School, the Christian 
Endeavour, the Epworth League, Christian Student Movement, or 
any other organization whose activities are related to a Church 
, ^ centred programme of evangelism. A group of workers in connection 
with a great Y. M. C. A. rural centre, in their witness for Christ, 
brought a number of souls into the kingdom and organized a new 
Christian community. In one Church community of the Central 
Provinces, groups for village evangelism are organized by the 
Indian Church. Congregations of 400 or less have as many as 
twelve such groups organized. The whole Church community has 
over 38 such groups in active Christian witness for Christ. 

All the promises of God in Him (Christ) are yea (positive and 
progressive) and in Him Amen (to a finish) unto the glory of God 
by us, 2 Cor. 1: 20. I think I have given you the natural progres- 
I sion in witness in the above mentioned three points which also 
pt furnish the programme which can be effectively developed as we 
| * actively interest ourselves in the welfare of the Christian rural 
I community of India. The (Christian) life and Christian relation- 
f ships will radiate to the non-Christian community and impress it 
with a power in the Christian life that does not obtain in any 
other. This will help the non-Christian community to become 
mpre receptive to the Christian message as has been proven in 
many areas of India, especially where caste people are coming into 
the Christian Church as a result of the changed lives of the 
Christians who came from among the untouchable classes. This 
receptiveness will also react upon the Christian community and 
prompt it to greater readiness to witness. Let us foster by every 
possible means this development in voluntary Christian witness. 
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Many of these rural missionaries have had no special trainingj 
except for spiritual ends. They go so far with their spiritual 
message, then find increasing* difficulty in going further. Some 
are questioning the reasons for this and are coming to the conclu- 
sion that it is not what they have done but what they have left 
undone that is the cause of the tardy growth. Many with the best 
will in the world cannot see what needs to be done. They see 
poverty of body, mind and spirit; ill-health, disease, suffering, 
waste, illiteracy. But their eyes are holden, so that the causes of 
these distresses, beyond the generalization, that the people are far 
from God, are hidden from them. 

Some have come to see that training that will help is possible. 
Any programme for the village must meet the needs of the 
men, women and children of the village. The home is the basic 
unit of any society or civilization. As the home is, so will the 
civilization be. 

If children are not properly cared for, if too large a percentage 
of them die in babyhood, if the survivors are weak and frail due 
to lack of proper care, there the missionary is justified in seeking 
remedies and measures that will teach the village mother how to 
feed and care for her children so that they will grow up strong of 
body and mind. If through lack of sanitation, disease is endemic 
and epidemic with consequent high death rate, and reduced effi- 
ciency of those who survive, then the missionary is justified in 
striving for better sanitation, and so through every need of the 
villager. When the Lord Jesus saw the multitude as sheen with- 
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urgent they were satisfied that- in the commands and example of 
the Lord Jesus they had ample warrant and sufficient reasons for 
an adequate programme. * 

The conference devoted itself chiefly to the “How” of Rural 
Development. It was a pooling of experience. It kept the interest 
of those present, but left most feeling dissatisfied that so much 
was crowded into one day. Almost any one of the half dozen 
topics on the programme, could have occupied the conference profit- 
ably for one day. 

So with appetites whetted, but not satiated, the conference 
adjourned, after asking, that at least a day of the next Landour 
Conference be devoted to a Rural Programme. 


The Depressed Class People in Travancore and the 
Alwaye Settlement. 


1 4 -~ 



By V. T. George, B. A * 

The words rural reconstruction are becoming more and more 
familiar to the educated members of our human society through the 
agency of the press and the pulpit. Though the words and the idea 
have become very familiar to us, I don’t think that we do know the 
problems of the villagers which with their solutions are the topics 
of consideration under rural reconstruction. We, the literates and 
the privileged of our society, do not know the need, the ultimate 
need of the villagers. Those of us who profess knowing the needs 
do not face facts and are unwilling to pay the cost of finding a 
solution to them. T lie villagers know their needs and if you are 
sympathetic and loving to them they will tell you what they wank 
In one of the meetings for the so called depressed class people in 
South India, the pressing need, the cry, or rather the prayer of the 
people was expressed by one of their own members in a very strik- 
ing and challenging way. It runs thus, “ 0 God we are hungry 
for love, we want someone to love us”. 

This need is the first and the most important of all the needs 
of the depressed class people of India. The need, and the hence 
the cry is bitter in Travancore where I work in connection with an 
institution for the depressed classes. The obvious reason for the 
bitterness of the cry is that there is no one to love them. In this 

* [Mr. V. T. George, the writer of this article, is a permanent member of the Alwaye 
Settlement Fellowship, and is at present taking his training at the Allahabad Agricultural 
Institute. He would be glad to send literature regarding the Alwaye Settlement to any 
who are interested in it. He expects to complete bis training at the Institute by the end. 
of April, 1936 

We publish this article in this issue as we feel that it is in line with the papers read at 
the Rural Life Conference. Editor,'] 
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twentieth century when race, colour, and caste piejudices aie fast 
disappearing, in Travaneore, the land reputed as second in the 
matter of education among Indian States, the land which w en 
pared in fertility with some others in India is flowing with milk 
and honey, the land so bountifully blessed by nature as to be called 
by all tourists as “the garden of India,” the land which has more than 
a quarter of its population as the followers of Jesus the fnend 
the poor and the depressed, there exists according to the last een- : 
sns report 1,787,380 depressed class people. This is o5/ n of the agie- ; 
o’ate population of the State. There are 44 different castes among, 
them each of which has its own customs and practices. 1 will not i 
include all these castes in my list of the so-called depressed class 
people, for most of these are not depressed m the ordinary sense of. 
the word. But the castes likeTulayas 5 , ‘Kurayas , Nadars , Yetars , 
‘Ullatan’ e tc., which number about 700,0 Oto quote the report, were 
sold like 5 cattle and disposed of along with the land on which they 
worked and can be called depressed classes, though they ought not 
to he called like that. In Pichiring the condition of the people, the 
report continues to say, “ they were not allowed to use the high- 
ways, public conveyances, hospitals and common wells or to enter 
or even go near the temples They had no access to the bazaars 
and markets even to purchase their necessities. They were not al- 
lowed to wear any valuable ornaments or even use upper garments 
to cover their nakedness. They had to live in mud huts erected by 
the sides of the paddy fields which they had to watch for their 
masters. They could not educate their children, nor even give 
them names which were usually borne by members of the higher 
castes”. The missionaries and some organised evangelistic socie- 
ties have tried to open their eyes to see their deplorable condition. 
Of late their work has brought home to the higher castes the con- 
sequences of the past neglect of their unfortunate brethren in the 
lower strata of society The government and organised denomina- 
tions of the Church have been recently working hard at their up- 
lift. But still not much has been achieved. This is due to the un- 
sympathetic and inhuman treatment of the people by the majority 
of the high-caste Hindus and the Syrian Christians. Well did 
Jawaharlal Nehru describe this treatment of the people thus, “One 
big blot covers this fair landscape, the blot of untouchability. Where 
nature has been so generous, man has been so narrow and selfish 
and has denied his brother even the ordinary rights of human be- 
ing”. Mahatma Gandhi also expressed the same opinion and said, 
“In this State only man is vile”. It is pathetic and true to note 
that the people willingly hear this treatment with a servile men- 
tality, and hence we find no such wrecks of humanity in God’s 
fatnily who bear snob absolute starvation of body and soul together. 
They are victims of everything devilish with a big Dirt, Debt, 
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Disease, Drugs, Drink, Demon-worship, Destitution and Degrada- 
tion. It would be a long and sorry tale to describe adequately the 
condition of these people for which mv own people, the Syrian 
Christians are partly responsible. Without spending any more 
time on the description of the depressed classes I will request you 
to imagine for a moment the deplorable condition of these people 
who are so precious and dear in the sight of God and us who love 
them and serve them, and thus substantiate my description. 

Now, I will turn to the second part of my paper which will he 
give 3 T ou a general idea about the Alwaye Settlement, a pioneer 
ristian work done on behalf of the depressed classes at Alwaye 
Travancore, a native State in South India. But before ventur- 
g to enter into that subject proper, I must give you some idea of 
ristianity in Travancore so that you may have a better back- 
round to understand the work that we do there. 

Tradition assigns the origin of the ancient Christian Church 
on this coast of Travancore, Cochin, and Malabar to the preaching 
of St. Thomas, the Apostle. Mr. G. T. Mackenzie in his book the 
“History of Christianity in Travancore” says that there is nothing 
improbable in this tradition. As I have already pointed out, more 
than a quarter of the population of the State are Christians and 
out of this about two-thirds are Syrian Christians. I do not want 
to deal with the pride of the “Syrian blood” as we call it that is 
flowing through our veins, but I want to point out some of the 
weak points about us as a community. In the first place, the 
Syrian Church, to use the words of Dr. Westcott, was lethargic and 
entirely devoid of evangelical fervour. The Syrian Christians re- 
main as an exclusive caste like the Brahmans and are treating the 
depressed classes, whether Christian or non-Christain, in the same 
way as the Hindus, Even today the depressed class convert is an 
untouchable and an unapproachable to many Syrian Christians. But 
for this, the whole of the depressed classes would have embraced 
Christ as their Saviour. In the second place there is always fric- 
tion and hatred among the various denominations of the Church. 
More money has been spent in the courts than any other single 
item of the Churches’ expenditure. 

It was in an atmosphere like this that the Settlement was started 
in 1927 by a Fellowship of four young men of different denomina- 
tions of the Church. The parenthood of the Child Settlement goes 
to the Union Christian College, Alwaye. All the present Fellowship 
of permanent workers are old stutents of the College, They were 
inspired and are being inspired by the sacrificial and. serviceful 
lives of the members of the College Staff some of whom are few of 
the living saints of the world while others are great intellectual 
geniuses The Settlement Council which is the governing body of 
the Institution has many of its members from the College staff. 
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Having realised the heed of the people the late Rev. L. W. Hooper, 
who was a member of the College staff, and three students decided 
to give their lives for the. cause of tue people. A small plot of 
land was bought, a single hut was built and ten boys from 
various villages of the state were taken for training. ihe 
workers lived with them, ate with them, played with them and 
shared their very lives with them. When once -love began tc 
flow we recognized the need of improving their social condition. 
Swami Vivekanaiida said, “I know of no greater service that thy 
better class can render to the depressed classes in the land than if 
educate them and to develop in them the sense of their lost indrvf 
duality in order that they may rise to a better conception of the! 
own dignity as human beings and a better knowledge of the condl 
tions of their existence. 1 ’ Education, more than anything else wa| 
then the most important next thing that the boys needed. Accor' 
diuglv we started a vernacular middle school for the boys, Tt~ 
Settlement has grown up at present to an institution that concen- 
trates the whole attention to the boys and girls that live and study 
there. Besides the 3 R’s. the hoys are taught carpentry, weaving, 
agriculture, tailoring and other cottage industries while the girls 
are given training in basket making, needle work, etc. The 68 boys 
live in four cottages and 25 girls in a fifth cottage, far removed from 
the cottages for the hoys. In these cottages they are trained to 
grow to be young men and women of good Christian character. The 
cottages are simple buildings with a dormitory, a prayer room, a 
sick room, a box room and two rooms for the' teacher. The teacher 
lives with the boys and acts as a warden or rather as a father or 
elder brother. While I was there I had the privilege of living with 
the boys and sharing with one another our individual lives. There 
was in mv cottage a feeling of joy and happiness, discipline and 
order and a spirit of brotherliness and service. We follow a definite 
programme in all the cottages. Special attention is given to indivi- 
dual and corporate prayer, preparation of class lessons, cottage 
duties, field work and games. 

The work is not limited to the few boys and girls, but is ex- 
tended to the village. We are winning the love of the villagers 
by running a night school, a co-operative society and by visiting 
them often. We have only made an approach towards village 
work and as far as we have approached we have been successful in 
changing the outlook of the villagers. All the villagers about us 
have felt the need of better living and have begun to strive after 
it. ^ As soon as I go hack we may be able to help them in their 
agriculture, dairying, etc. 

" Out of an intense desire to know more about the work, most 
of the people that I meet ask me about the financing of the work. 
To them I answer that the Settlement is run on very inexpensive 
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lines. The boy's and girls are given simple food and simple clothing. 
Their expenses per head will come to only Rs. 5 per month. The 
teachers also do not receive the pay they ought to. Maintenance 
is the standard of pay of the workers. For the last eight years on 
establishments and current expenses we have spent about Rs. 75,000 
, and most of this has come by donations. For the current expendi- 
ture which amounts to about Rs. 12,000 we have three important 
b. sources of income. The first is the means of self-support such as the 
£ Settlement store, the Settlement agriculture and industry and a 
B^HEnall contribution from the boys. The second source is grants from 
JRjSfce Travancore Government and the neighbouring Cochin Govern- 
HK&nt. By- these two means we get about Rs. 4,000. For the rest 
g#/ of the current expenditure and for all establishments we depend 
pi solely upon friends. Because of the liberal contribution of friends 
iff in India and a few abroad, even in the days of greatest financial 
.stress and strain our work was maintained. There is no association 
or society as yet to support us but our “help cometh from the Lord 
which made heaven and earth”. 

The future of the Settlement is carefully observed by all thoso 
who take interest in the work. All the workers who have decided 
to work permanently for the uplift of the people are daily seeing 
visions about the blooming future of the so-called depreseed classes. 
Slowly and steadily we are achieving our objects. As soon as I go 
next April we are planning to give to the boys and the villagers 
sound training in agriculture, dairying etc. Agriculture, dairying, 
piggery, poultry farming, etc., have great scope at Alwaye because 
of its nearness to the Cochin harbour and its possibility to get 
electricity at a very cheap rate from Palli vasal hydro-electric 
scheme. If friends come to our aid we are hoping to start these 
on small scales even next year. After three or four years our boys 
will begin to go out from the institution as trainedleaders,agricul- 
turists, carpenters, weavers, tailors, cobblers, etc. Most of them 
may go back to their own villages and will impart their knowledge 

R and training to their own people and will try to elevate them from 
their deplorable condition. The others will be settling down in 
gg our laud which has been given us by the Government for starting a 
||t colony of these boys. For attempting all these pioneering enter- 
prises the workers must be fully trained and the, money sufficient 
for the purposes must be found. The work was started in faith 
and in His purpose and we know that “the King of love” who hast 
taken this work in His hands knows all about the needs and will 
‘ bless us abundantly. 

In closing I want to bring home once again the important facjb 
that what India wants in the work of the depressed class people is 
not more money or organization but men called to love. The cry 
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of the villager is *' : we want someone to love us”. Let this cry 
inspire us and make us more loving and “let us put our love into 
words not into talk hut into deeds and make it real”. 


Vegetable Gardens. 


I promised last month that I would tell about the 
m the Leper Asylum. The smallest of them range 
ft. and the largest are 29x75 ft. or one-twelvth of 
find that the lepers sow nothing in dune until the rains 
they dig the soil with pharwas and expose it to the 
dig into it all of the old stalks, leaves, refuse and a little 
As soon as the rains come they level and put in Maize, 
Gowpeas, Okra, bitter gourd (marrow), chichinda , chillies, 

(egg plant), bottle gourd, pumpkins. The maize is ready in a 
weeks and when it is taken out they have room to put in other 
things. Maize could not be sown in such small plots because of 
fertilization were it not that several plots containing maize are 
close together. The ears are full and long and the flavour good, 
borne of the lepers have now learned to use this maize while it is 
still m the milk stage as we do in America. The milk stage is 
shown by puncturing the kernel of the grain with the finger nail 
or something sharp and a milky fluid exudes. In that stage in 
America we simply immerse the whole ear after husking in water 
not more than enough to cover it. Then we toil them for 4 or 5 
minutes, turn it over on the other side and boil a few minutes 
longer, leu or fifteen minutes is all that is required to properly 

a t ^ T “ then be rubM tuttefand 

sait and eaten from the ear. There are other ways of cooking this 

t^telTthem* 11 ^ ^ ° m Indian desire *° ka ° w > 1 wiU b ® S lad 


As soon as the maize or corn is out of the ground the leneri 
8 " n g ,® h ?’ PV; ale ( s P 1] foh), methi, and radishes. When the radish 
es and spinach are used, tomatoes, peas and cauliflowers are nut 

rdnt Ln^h SeB1 t T, p , e0p ! e day after day S atier from a very small 

plot enough vegetables for one meal; often times for two people 

one or two egg plants or a laukt, some onions or garlic and a few 
sprigs of spinach which make a good curry and supply the neces 

sary vitamins and vegetable salts which are needed in the diet of 

which r mns a tL?r SOn ,- ConsidCTin § emaciated condition in 
which most of these lepers enter our asylum and the fact that it,,.,, 

only get one pound of rice or ata (whole wheat flour) per per soT 
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per day and one anna to spend in tlie little asylum shop, with 
which they mostly buy oil, salt, dal and spices, our lepers get 
strong and healthy while in the asylum. They used to say that 
it was because the water of the asylum wells was good that they 
improved so much after coming to our asylum. But doctors work- 
: ng on leprosy discovered the value of vegetables in building up 
the constitution to help on the treatment. Very few open sores 
continue and we see good results among most of those taking 
.treatment in the asylum. Of course there are a few people who 
continue to eat dal and rati and dal bhat regardless of any persua- 
sion, except an occasional vegetable meal and these people do not 
improve as rapidly. They are also people who do not want to take 
An interest in gardens; to be sure they are sick and deformed so 
gardening is not easy. But those who make the effort, find that 
glheir gardens afford an interest in life, are given a variety in their 
[diet and altogether is very well worth while. This is my hope for 
the villages of India If we can only persuade them to start little 
plots in their courtyards or angans , if they have no space which 
can be protected outside, I believe they will soon feel the advant- 
age in health and resistance to disease. 

In China soya beans are the standby. They say many babies 
are saved by drinking the milk made from the soya beans, or by the 
mothers chewing vegetables in their own mouths and putting into 
their babies mouths. I think many of our village babies in India 
for whom there is little milk during the hot weather could be saved 
by vegetables or the water from vegetables in preference to dal and 
coarse bread. To this end let us work. 


While this issue was in the press, we saw in the daily papers 
that a meeting of the United Provinces Cattle Breeding Committee 
P was held at the Bharari Cattle Farm (district Jhansi) on August 
22, in which one of the items discussed was the systematic castra- 
tion of scrub bulls. This, we regard, would be a step in the right 
direction. [Editor A. E.] 
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METEOROLOGICAL OBSERVATIONS AT THE ALLAHABAD 
AGRICULTURAL INSTITUTE 



August, 1935 


Mini- 

mum 

Temp. 


Atmos- 

pheric 

Pressure 


for the 
day. 


since 
Jan. 1 


2913 

29-12 

29-14 

29-15 

29-14 

29-14 

29-14 

29-18 

29-18 

29-21 

29-24 

29-24 


20-77 

20 - 77 

21 - 21 
12-21 
21-34 


W.N.W. 


trace 


N.W 

E.8.E. 

E.SJB. 



WEATHER REPORT 


September*, 193S 


Atmos- 

pheric 

Pressure 


Rain 
for the 
day. 


Rain 
since 
Jan. 1 


Wind 

direc- 

tion. 


Mean 
. Temp. 


29-32 
29*29 
29-28 
29 24 
29-20 
29-21 
.2918 
29 19 
29-22 


SW. 

W.S.W. 

W.N.W. 


34-33 

34-33 

34 - 35 

35 - 52 
35-52 


N.W. 

E.N.E. 

E.N.E. 


Trace 


29-22 

2926 

29-34 

29-32 

29-26 

29*20 

29-20 

29-23 

29-24 


35-95 

4018 

40-25 


E.N.E. 
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AGRICULTURAL RESEARCH, INDIA J 


The following three journals are issued under the authority of the 
Imperial Council of Agricultural Research: — 


(1) Agriculture and Live Stock in India. 

A bi-monthly journal of Agriculture and Animal Husbandry, 
for the general reader interested in Agriculture or Live Stock 
in India or the Tropics. Commencing from January, 1931. 
Annual Subscription Rs. 6. 


(2) The Indian Journal of Agricultural Science 

A bi-monthly scientific journal of Agriculture and the Allied 
Sciences, mainly devoted to the publication of the results of 
Original Research and Field Experiments. Commencing from 
February, 1931. Annual Subscription Rs. 15. 


(3) The Indian Journal of Veterinary Science and Anima l 
Husbandry. 

A scientific quarterly, for the publication of scientific matter 
relating to the Health, Nutrition, and Breeding of Live Stock. 
Commencing from March, 1931. Annual Subscription Rs. 6. 


(All communications regarding subscriptions and advertise- 
ments should be addressed, and all payments made, to the 
Manager, Government of India, Central Publication 
Branch, Post Box 2078, Calcutta.) 
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HIS PRIVILEGES 


The Privileges of A Hoard’s Dairyman 
Subscriber Are: — 

1. He is a subscriber to tbe biggest Dairy Journal in the World. 

2. He is entitled to receive prompt and detailed replies to any 

sensible questions asked from the Editor. 

3. He can get into touch with many a successful Dairy Farmer 

in America. 

4. Foreign Dairy Bulletins advertised in Hoard’s Dairyman are his 

belongings. He can order them free of cost, and, it is our 
experience, they come to his service promptly as a rule. 

5. Publishers of Hoard’s Dairyman are book agents too. They save 

unnecessary trouble in locating and ordering good dairy books. 

These by no means are small privileges. Won’t you like to have 
them — within only Rs. 3 per year ? Apply for sample copy to 
D. K. PARVATE, 627-29, Sadashivpeth, Poona City, with an 
enclosure of three annas worth of postal stamps. 
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BOAED OP ECONOMIC INQUIRY, PUNJAB 

[Publication No. 35.] 

PARm ACCOUNTS 

IN THE 

PUNJAB, 1932“33 

jOEING- the Ninth year of issue of a series— the only one of its 
® . kind in India— shoving income from and expenditure on cal- :| 

tivation, on. certain farms; with Sections on comparative costs of 
irrigation by bullocks, oil engines, and electricity. 

USEFUL TO ALL INTERESTED IN AGRICULTURE 

Price : Be. 1-8, postage extra. 


' <r(P33 (?$(?£(?'£) (Pd> (?€> C?i>e5 <M) (Pd) (PS (Pd) (?d) <P d) (?d) C?^ 
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npHE oldest established firm of seed-merchants and garden-suppliers in the East 
I are yet as young as these two larking lovers above ! Pocha a seeds, bulbs 
and tools have blazoned a path in the last five decades all over India, Burma and 
Ceylon. Handsome illustrated catalogue free on request from: — 

PESTONJ EE P. POCHA & SONS 


SEED-MERCHANTS 


8, Napier Road 
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**•****#*****«;#**************************** 

* STANDARD EARTH AUGER * 

^ BORES HOLES FROM 5" to 16" 5K 

* WITH UNUSUAL EASE AND RAPIDITY 3 


| IN ANY 
K KIND OF 
m, SOIL UNDER 
fe: ANY WEATHER 
m CONDITIONS 





UNEOUALLED FOR 
BORING WELLS 
SETTING POSTS 
TRANSPLANTING 
TREES & PLANTS 
CONSTRUCTING 
LATRINES, DRAINS 
DITCHES, Etc. 


* Stocked Always J"* .L’ Full Data on Request * 

* GUEST, KEEN, WILLIAMS, Ltd. * 

| Macbeth House, Clare Road, Byeulla, BOMBAY * 

>*******#***:******************************** 
I Please mention The Allahabad Fakmer 
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AGRICULTURAL IMPLEMENTS 


5 HAND AND POWER PUMPS o 


A complete set of our literature 
sent free on request 

Kiri oskar Brothers, Ltd. 
KIRLOSKARYADI 

(Dist. Satara) INDIA 
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Please mention The Allahabad Farmer 
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“STANDARD" g 


WHICH FARMERS CAM THRIVE g 

With regard to material and construction, no objection can be 0 
raised, so that this hand separator . can be recommended as good and 0 
reasonable in price. . O 

(Professor) Peter Berne, Switzerland 0 

Judge the “STANDARD” by these improvements — 

. Qggjfly 1. Cleanest skimming efficiency with q 

varied thickness of oi earn. 0 

psp^ 2. All parts touol led by milk and cream O 

jf 5 t|| are made of special bronze and y! 

' , brass metals; no tin and steel parts ^ 

p 3. All the exposed parts are highly -0 

oil hath. 0 


l 5. Easy, smooth, and noiseless working. V 

6. No wire spring in the neck bearing. O 

^ (f , , for milk basing ^ 

0 . .Cream separated by this hygienio separator retains its sweetness for Q 
0 : a period longer than it practically does. It improves the quality of butter. 

O Further particulars of separators arid other dairy appliances on 

;-y application. 1 0 

? Sole Distributors: 0 

q - R. N. MEHRA & CO. ' g 

g DAIRYMEN’S PROVIDERS g 

g : DINAPORE CANTONMENT ■ O 

OOOOOOOO OCOO OOCOO! COOOC OOOOO DO 0.000 o 

Please mention Ins Allahabad- Earmbb , ■ 



